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, wherein A, B, R^, are carbocyclic ring, heterocyclic ring, etc.; R** is hydroxy etc.; R2, r3, R^ are alkyi etc.; R^, D, 
. E are alkylene, etc.; G Is oxygen etc., as active ingredient. 

The compound of formula (1) is considered to be useful for the treatment and/or prophylaxis of bone diseases, 
cancer, systemic granuloma, immunological diseases, allergy, atopy, asthma, gumboil, gingivitis, periodontitis, neuro- 
cyte death, Alzheimer's diseases, lungs injury, pulmopathy, acute hepatitis, nephritis, myocardial ischemia, Kawasal<i 
disease, ambustion, ulcerative colitis, Crohn's disease, multiple organ failure, sleeping disorder, platelet aggregation, 
etc. 
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Description 

Technical Field 

5 [0001] The present invention relates to benzoic acid derivatives. 

[0002] More specifically, the present invention relates to a benzoic acid derivative of fomnula (I) 
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(I) 



20 , wherein all symbols have the same meanings as hereafter described, a process for the preparation thereof and a 
pharmaceutical agent comprising the same as active ingredient. 

Background 

25 [0003] Prostaglandin Eg (abbreviated as PGEg) has been known as a metabolite in the arachidonic acid cascade. It 
has been known that PGEg possesses cyto-protectlve activity, uterine contractile activity, a pain-inducing effect, a 
promoting effect on digestive peristalsis, an awaking effect, a suppressive effect on gastric acid secretion, hypotensive 
activity, and diuretic activity. 

[0004] In the recent study, it was found hat PGEg receptor was divided into some subtypes which possesses different 
30 physical roles from each other. At present, four receptor subtypes are known and they are called EP.,, EPg, EPg and 
EP4 (Negishi M. et al, J. Lipid Mediators Cell Signaling _12, 379-391 (1995)) respectively. 

[0005] Among these subtypes, EP4 receptor was believed to be involved in suppression of TNF-a production and 
induction of IL-1 0 production. So the compounds which can bind to EP4 receptor strongly and show the antagonizing 
activity, are useful for the prevention and/or treatment of diseases (bone diseases such as osteoporosis, rheumatoid 

35 arthritis, osteoarthritis, abnormal bone formation etc. and cancer (formation, proliferation, metastasis to organs, and 
to bones, hypercalcemia etc.) and systemic granuloma, immunological diseases such as ALS, multiple sclerosis, Sjoe- 
gren's syndrome, systemic lupus erythematosus, AIDS etc. and allergy (conjunctivitis, rhinitis, contact dermatitis, pso- 
riasis), atopic dermatitis, asthma, pyorrhea, gingivitis, periodontitis, neuronal cell death, Alzheimer's disease, pulmo- 
nary injury, hepatopathy, acute hepatopathy, nephritis, renal failure, myocardiac Ischemia, Kawasaki disease, scald, 

40 ulcerative colitis, Crohn's disease, multiple organ failure etc. Moreover, EP4 is thought to be involved in sleeping disorder 
and platelet aggregation, so the compounds are considered to be useful. 

[0006] On the other hand, In the specification of JP-A-51-115456, as a compound analogous to the compound of 
the present invention, 2-[2-(benzoylamino)phenylmethyl]benzoic acid is disclosed as a synthetic example. This appli- 
cation is only to disclose the process for the synthesis and nothing Is described about pharmacological effect etc. 

45 

Disclosure of the Invention 

[0007] The present inventors have energetically studied to find the compound which bind to EP4 receptor specifically 
and show an inhibitory activity against it, to find out that the benzoic acid derivatives of fomnula (I) achieve the purpose 
so and completed the present invention. 

[0008] The present invention relates to 

(1) a benzoic acid derivative of fomiula (I) 

55 
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, wherein 

IS 




20 

are each independently, 03-^7 carbocyclic ring or 5^7 membered heterocyclic ring containing nitrogen, sulfur and/ 
or oxygen atom, 

D is C1-4 alkylene, oxygen or sulfur atonn, 
G is oxygen or sulfur, 

25 E is a bond, oxygen, sulfur, C1-4 alkylene, C1-4 alkyloxy or C1-4 oxyalkyi, 

Ri is hydroxy, -OR^ or -NR"'OR^^ wherein R^ is C1-6 alky!, and 
and R"""* are each independently, hydrogen atom or C1-6 alkyi, 

R2 and R2 are each independently, C1-4 alkyI, CI -4 alkoxy, halogen atom, trihalomethyl, cyano or nitro, 

R^ is hydrogen or C1 -6 alkyI, 
30 r5 Is a bond, C1 -6 alkylene, C1 -6 alkylene substituted with C1 -4 alkoxy, or C3-5 cycloalkylene, 

r6 Is C5~15 carbocyclic ring or 5—15 membered heterocyclic ring containing nitrogen, sulfur and/or oxygen, 

R^ is hydrogen, C1 -8 alkyI, C5~7 carbocyclic ring or 5—1 5 membered heterocyclic ring containing nitrogen, sulfur 

and/or oxygen, 
. m and n are each independently, 0, 1 , 2 or 3. 
35 The rings represented by R^ and R^ may be substituted with CI -4 alkyI, CI -4 alkoxy, halogen, trihalomethyl, nitro, 

cyano or oxo, 

with proviso that 2-[2-(benzoylamino)phenylmethyl]ben2oic acid is excluded, 
or a non-toxic salt thereof, 
(2) a process for the preparation thereof and 
40 (3) a pharmaceutical agent comprising the same as active ingredient. 

Detailed description of the Invention 

[0009] In the formula (I), C1 -6 alkyI which R^, R^, R^, Rio, R11 represent includes, methyl, ethyl, propyl, butyl, pentyl, 
45 hexyl and isomers thereof. 

[0010] In the formula (I), alkyI in C1-4 alkoxy and alkyI which R2, R3, RS^ e, R^, R7 represent includes, methyl, ethyl, 
propyl, butyl and Isomers thereof. 

[0011] In the formula (I), C1-8 alkyI which R7 represents includes, methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, 
octyl and isomers thereof. 

50 [0012] In theforniula (I), CI -4 alkylene which D and E represent include, methylene, ethylene, trlmethylene, tetram- 
ethylene and isomers thereof. 

[0013] In the formula (I), CI -6 alkylene which RS represents Include methylene, ethylene, trlmethylene, tetrameth- 
ylene, pentamethylene, hexamethylene and isomers thereof. 

[0014] In the fomiula (1), halogen atom which R2, R3 R6^ r7 represent include fluorine, chlorine, bromine and iodine. 
55 [0015] In the formula (I), C3~5 cycloalkylene which R^ represents include cyclopropylene, cyclobutylene, cyclopenty- 
lene. 

[0016] In the formula (I), C3— 7 carbocyclic ring which A and B represent may be unsaturated or saturated, and for 
example the ones shown by the following formulae are Included. 
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o o o 

[0017] In the formula (I), 5-7 membered heterocyclic ring containing nitrogen, sulfur and/or oxygen atonn which A 
15 and B represent nnay be saturated or unsaturated, and for example the following ones shown by the following fomnulae 
are included. 
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[0018] In the formula (I), carbocyclic ring which and represent may be saturated or unsaturated and 

for example, the ones shown by the following formulae are included. 

o o o 
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[0020] Unless otherwise specified, all isomers are included in the present invention. For example, alkyi, alkenyl and 
alkynyl groups include straight-chain and also branched-chain ones. In addition, isomers In double bond, ring, fused 
ring (E-, cis-, trans-isomer), isomers generated from asymmetric carbon atom(s) (R-, S-, a-, p-isomer, enantiomer, 
diastereomer), optically active isomers having optical rotation (D-, L-, d-, l-isomer) polar compounds separated by 
chromatography (more polar compound, less polar compound), equilibrium compounds, mixtures thereof at arbitrary 
ratios and racemic mixtures are included in branched-chain alkyI are included in the present invention. 
[0021] In the compounds of the present invention of formula (I), the compounds described in examples and the 
compounds shown in the following tables 1—3 and corresponding esters and amides thereof are preferable. 
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[Salt] 

[0022] The compound of the present invention of formula (1) may be converted Into a corresponding salt by known 
methods. Non-toxic and water-soluble salts are preferable. Appropriate salts are, salts of alkali metals (potassium, 
sodium, etc.), salts of alkaline-earth metals, ammonium salts, phanmaceutically acceptable organic amines (tetrame- 
thylammonium, triethylamine, methylamine, dimethylamine, cyclopentylamlne, benzylamine, phenethylamine, piperi- 
dine, monoethanolamine, diethanolamine, tris(hydroxymethyl)methylamine, lysine, arginine, N-methyl-D-glucamine, 
etc.). The compound of the present invention of fomnula (I) and a salt thereof may also be converted into hydrates by 
known methods. 

[Processes for the preparation of the compound of the present invention] 

(a) Among the compound of fonnula (I), the compound wherein Ri is hydroxy, i.e. the compound of formula (la) 
[0023] 




, wherein all symbols have the same meaning as above, may be prepared by subjecting to hydrolysis under alkaline 
conditions the compound of fomnula (lb) 




, wherein R^o is C1-6 alkyi and the other symbols have the same meaning as above. 

[0024] Hydrolysis under alkaline conditions is known, for example, it is carried out in a water-miscible organic solvent 
(e.g. ethanol, tetrahydrofuran (THF), dioxane, etc.) using an aqueous solution of alkali (e.g. sodium hydroxide, potas- 
sium hydroxide, potassium carbonate, etc.) at a temperature of -10 ^ 90 ^'C. 

(b) Among the compound of formula (I), the compound wherein R'' is -NR''^R'''', wherein all symbols have the same 
meaning as above, I.e. the compound of fomnula (Ic) 
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, wherein all symbols have the same meanings as above, may be prepared by subjecting to amidation reaction the 
compound of fomnula (la) and the compound of fomriula 

HNR^°R^^ (II) 
, wherein all symbols have the same meaning as above. 

[0025] Amidation reaction is l<nown, for example, it is carried out in an inert organic solvent (e.g. THF, methylene 
chloride, benzene, acetone, acetonitrile or a mixture thereof) in the presence or absence of a tertiary amines (dimeth- 
ylaminopyridine, pyridine, triethylamlne, etc.), using a condensing agent (1 ,3-dicyclohexylcarbodilmlde (DCC), 1 -ethyl- 
3-[3-(dimethylamino)propyl]carbodllmide (EDC), etc.) or acid hallde (oxalyl chloride, thronyl chloride, phosphorus ox- 
ychloride, etc.) at a temperature of 0 ~ 50 °C. 

[0026] (c) The compound of fomnula (lb) may be prepared by subjecting to amidation reaction the compound of 
formula (III) 




(III) 



, wherein all symbols have the same meaning as above, and the compound of formula (IV) 

A ^^^^ 

, wherein all symbols have the same meaning as above. Amidation reaction may be carried out by the same method 
as above described. 

[0027] The compound of fomnula (Ml) may be prepared according to the following reaction schemes (A), (B) and (C). 
The compound of formula (IV) may be known per se or may be prepared by known methods. 
The symbols in each reaction scheme represent the followings or the same meaning as above. 
X\ X2, X^: halogen atom; 

: C1-4alkylene; 

: oxygen or sulfur atom 
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Reaction Scheme f A) 



when D is alkylene: 



H 




COOR 



20 



(V) 



halogenation 




COOR 



30 



N02 



<R*)n 




COOR- 



20 



NO2 



(VIII) 



1) Reduction 

2) R^-X^ 



(R^)n 




COOR*" 



(Ilia) 



NH 



(VII) 
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Reaction Schem e (B) 

when D is alkylene: 




haiogenation 




1) Reduction 
( 2) R^-X^ ) 



45 



SO 




coor" 




(Ilia) 



NH 
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Reaction scheme (C) 
when D is oxygen or sulfur: 




(VII) 



1) Reduction 
( 2) R^-X^ ) 



If 




(lllb) 



[Starting materials and Reagents] 



[0028] Each reaction in the above reaction schemes may be carried out by Icnown methods. In the above reaction 
schemes, the compounds of formula (V), (VII), (IX), (XI) and (XII) may be known per se, or may be prepared by known 
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methods with ease. And the other starting materials and reagents nnay be known per se or may be prepared by known 

methods. 

[0029] In each reaction in the present specification, reaction products may be purified by conventional purification 
techniques, e.g. by distillation under atmospheric or reduced pressure, by high performance liquid chromatography, 
by thin layer chromatography or by column chromatography using silica gel or magnesium silicate, or by washing or 
by recrystallization. Purification may be carried out after each reaction or after a series of reactions. 

[Pharmacological Activities] 

[0030] The compounds of the present invention of formula (I) bind strongly and show an antagonizing activity on the 
EP4 subtype receptor, which is one of the PGEg receptors. 

[0031] For example, in a standard laboratory test, such effects of the compound of the present invention were con- 
firmed by binding assay using the cell expressing the prostanoid receptor subtypes, 
(i) Binding assay using cell expressing the prostanoid receptor subtypes 

[0032] The preparation of membrane fraction was carried out according to the method of Suglmoto et al [J. Biol. 
Chem. 267 , 6463-6466 (1992)], using CHO cell expressing prostanoid receptor subtype (mouse EP^, EP2, EP3, EP4 
and human IP). 

[0033] The standard assay mixture containing membrane fraction (0.5 mg/mL), pH]-PG£2 a final volume of 200 
|il was incubated for 1 hour at room temperature. The reaction was temnlnated by addition of 3 mL of Ice-cold buffer. 
The mixture was rapidly filtered through a glass filter (GF/B) under reduced pressure. The radioactivity associated with 

the filter was measured by liquid scintillation counter. 

[0034] Kd and Bmax values were detennined from Scatchard plots [Ann. N. Y. Acad. Sci. 51^, 660(1 949)]. Non-specific 
binding was calculated as the amount bound in the presence of an excess (2.5 nM) of unlabeled PGE2. In the experiment 
for competition of specific pHJ-PGEg binding by the compounds of the present Invention, [3H]-PGE2 was added at a 
concentration of 2.5 nM and the compound of the present Invention was added at various concentrations. The following 

buffer was used in all reactions. 

[0035] Buffer: 10 mM potassium phosphate (pH 6.0), 1 mM EDTA, 10 mM MgCl2, 0.1 M NaCI. 

[0036] The dissociation constant (Ki) (fiM) of each compound was calculated by the following equation. 

Ki=lC5o/(1+([CyKd)) 

[0037] The results are shown in Table 4. 



Table 4 



Example No. 


EP4 Ki(nM) 


2(1) 


0.0027 


2(15) 


0.0065 


4(1) 


0.0105 



[0038] As mentioned above, It Is clear that the compounds of the present Invention can bind strongly on the EP4 
subtype receptor. 

(ii) EP4 antagonizing activity assay using the cell expressing the prostanoid receptor subtypes 
[0039] The preparation of CHO cell expressing prostanoid receptor subtype was carried out according to the method 
of Nishigaki et al [FEBS lett., 364, 339-341(1995)]. The cells were cultured In 24-well microplates {10^ cells/well) for 
two days before experiments. After washing each well with 500 p.L of MEM (minimum essential medium), thereto was 
added 450 ^lL of assay medium (MEM containing 1 mmol/L IBMX, 1%BSA), and the mixture was incubated for 10 
minutes at 37 'C. Then PGE2 alone or a combination with a test compound (50 \iL) were added, and the mixture was 
incubated for 1 0 minutes at 37 **C. And reaction was temnlnated by addition of Ice-cold TCA (1 0% WA/, 500 \iL). This 
reaction mixture was freezed once (-80 °C) and thawed, and cells were harvested using a scraper. After centrifugation 
(13,000 r.p.m., for 3 minutes), cAMP content was measured using cAMP assay kit. That is, the supernatant (125 \iL) 
was diluted with 500 ^iL of ['•25|]-cAMP assay kit buffer (Amersham), and mixed with 0.5 mol/L tri-n-octylamine / chlo- 
roform solution (1 mL) was mixed. After removal of TCA from chlorofomn layer, cAMP content in the aqueous layer 
was quantified according to the method of kit manuals. 

[0040] An antagonizing activity of compound (IC50 value) was calculated as a inhibitory rate on the condition using 
lOOnM PGE2 as an agonist. This concentration of PGEg served a submaximal effect on cAMP production. 
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Table 5 



EP4 antagonizing activity 


Example No. 


EP4 antagonizing activity 
IC50 (rM) 


2(1) 


0.01 



[0041 ] As mentioned above, it is clear that tlie compounds of the present invention show an antagonizing activity on 
the EP4 subtype receptor. 

[Toxicity] 

[0042] The toxicity of the compounds of the formula (I) of the present invention is very low and therefore, It is confirmed 
that these compounds are safe for use as medicine. 

Industrial applicability 

[Application to Pharmaceuticals] 

[0043] The compounds of the present invention of the formula (I) can bind and show the antagonizing activity on the 
PGE2 receptor. Particularly, they bind to EP4 subtype receptor and show the antagonizing activity, so they are useful 
for the prevention and/or treatment of bone diseases such as osteoporosis, rheumatoid arthritis, osteoarthritis, abnor- 
mal bone fonnatlon), cancer (e.g. cancer fomiatlon, cancer proliferation, cancer metastasis to organs and to bones, 
hypercalcemia accompanied by cancer metastasis to bones, etc.) and systemic granuloma, immunological diseases 
(e.g. amyotropic lateral sclerosis (ALS), multiple sclerosis, Sjoegren's syndrome, systemic lupus erythematosus, AIDS), 
allergy (conjunctivitis, rhinitis, contact dermatitis, psoriasis, etc.), atopy (atopic dermatitis etc.), asthma, pyorrhea, gin- 
givitis, periodontitis, neuronal cell death, Alzheimer's disease, pulmonary injury, hepatopathy, acute hepatopathy, ne- 
phritis, renal failure, myocardiac ischemia, Kawasaki disease, scald, ulcerative colitis, Crohn's disease, multiple organ 
failure etc. Moreover, it was thought to be involved in sleeping disorder and platelet aggregation, so the usefulness of 
inhibitors is expected. 

[0044] For the purpose described above, the compounds of fomnula (I), of the present invention, non-toxic salts 
thereof may be normally administered systemically or topically, usually by oral or parenteral administration. 
[0045] The doses to be administered are determined depending upon, for example, age, body weight, symptom, the 
desired therapeutic effect, the route of administration, and the duration of the treatment, etc. In the human adult, the 
doses per person at a time are generally from 0.1 mg to 100 mg, by oral administration, up to several times per day, 
and from 0.01 mg to 10 mg, by parenteral administration (preferably intravenous administration), up to several times 
per day, or continuous administration between 1 and 24 hours per day into vein. 

[0046] As mentioned above, the doses to be used depend upon various conditions. Therefore, there are cases where- 
in doses lower than or greater than the ranges specified above may be used. 

[0047] The compounds of the present invention may be administered in the fomri of, for example, solid compositions, 
liquid compositions or other compositions for oral administration, injections, liniments or suppositories for parenteral 
administration. 

[0048] Solid compositions for oral administration include compressed tablets, pills, capsules, dispersible powders 

and granules. 

[0049] Capsules include hard capsules and soft capsules. 

[0050] In such solid compositions, one or more of the active compound (s) are, admixed with at least one inert diluent 
such as lactose, mannitol, glucose, hydroxypropyl cellulose, microcrystalllne cellulose, starch, polyvinyl pyrrolidone or 
magnesium metasilicate aluminate. 

[0051] The compositions may also comprise, as is normal practice, additional substances other than inert diluents : 
e.g. lubricating agents such as magnesium stearate, disintegrating agents such as cellulose calcium glycolate, and 
assisting agents for dissolving such as glutamic.acid, asparatic acid. The tablets or pills may, if desired, be coated with 
film of gastric- or enteric- coating agents (e.g. sugar, gelatin, hydroxypropyl cellulose or hydroxypropyl cellulose phtha- 
late), or be coated with two or more films. And further, coating may include containment within capsules of absorbable 
materials such as gelatin. 

[0052] Liquid compositions for oral administration include phamriaceutlcally acceptable emulsions, solutions, syrups 
and elixirs. In such compositions, one or more of the active compound(s) are dissolved, suspended or emulsified in 
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Inert diluent(s) commonly used (e.g. purified water, ethanol). Furthermore, such liquid compositions may also comprise 
wetting agents or suspending agents, emulsifying agents, sweetening agents, flavouring agents, perfuming agents, 
preserving agents etc. 

[0053] Other compositions for oral administration include sprays which may be prepared by known methods, which 
comprise one or more of the active compound(s). Spray compositions may comprise additional substances other than 
inert diluents: e.g. stabilizing agents such as sodium hydrogen sulfate, stabilizing agents to give isotonicity, isotonic 
buffer such as sodium chloride, sodium citrate, citric acid. For preparation of such spray compositions, for example, 
the method described in the United States Patent No. 2,868,691 or No. 3, 095, 355 may be used. 
[0054] Injections for parenteral administration include sterile aqueous or non-aqueous solutions, suspensions and 
emulsions. Aqueous solutions or suspensions include distilled water for injection and physiological salt solution. Non- 
aqueous solutions or suspensions include propylene glycol, polyethylene glycol, plant oil such as olive oil, alcohol such 
as ethanol, POLYSORBATE80 (registered trade mark), etc. 

[0055] Such compositions may comprise additional diluents: e.g. preserving agents, wetting agents, emulsifying 
agents, dispersing agents, stabilizing agents, assisting agents such as assistant agents for dissolving (for example, 
glutamic acid, aspartic acid). They may be sterilized for example, by filteration through a bacteria-retaining filter, by 
incorporation of sterilizing agents in the compositions or by irradiation. They may also be manufactured in the form of 
sterile solid compositions which can be dissolved in sterile water or some other sterile diluent for injection immediately 
before use. 

[0056] Other compositions for parenteral administration include liquids for external use, and endemic liniments, oint- 
ments, suppositories and pessaries which comprise one or more of the active compound (s). and may be prepared by 
known methods. 

Best Mode for carrying out the Invention 

[0057] The following reference examples and examples illustrate the present Invention, but do not limit the present 
invention. 

[0058] The solvents in the parentheses show the eluting or developing solvents and the ratios of the solvents used 
are by volume in chromatographic separations or TLC. 

[0059] The solvents in the parentheses in NMR show the solvents used In measurement. 

Reference Example 1 

1 -nitro-2-iodo-4-ch!orobenzene 



[0061] To a suspension of 2-nitro-5-chloroaniline (5.00 g) in cone, hydrochloric acid (30 ml) under cooling with ice, 
was added a solution of sodium nitrite (2.10 g) in water (10 ml) dropwise and the mixture was stirred for 30 minutes. 
Under cooling with ice, to this solution was added a solution of potassium Iodide (5.30 g) In water (20 ml) dropwise 
and the mixture was stirred for 1 hour at room temperature. The solid that appeared was collected by filtration and was 
dissolved in ethyl acetate and was dried and concentrated to give a crude product of the title compound. It was purified 
by recrystallization from ethyl acetate-hexane to give the title compound having the following physical data (5.14 g, 
yellow powder). 

TLC: Rf 0.69 (n-hexane : ethyl acetate = 9:1); 

NMR(GDCl3) : 5 8.06 (d, J = 2.2 Hz, 1 H), 7.85 (d, J = 8. 6 Hz, 1 H). 7.47 (dd, J = 8.6, 2.2 Hz, 1 H). 



[0060] 
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Reference Example 2 
2 — bromomethylbenzolc acid methyl ester 
5 [0062] 



10 




COOCH3 



15 [0063] To a solution of 2-methylben20ic acid methyl ester (33.0 g) In tetrachlorocarbon (440 ml) were added N- 
bromosuccinimide (43.0 g) and AIBN (2,2'-a2obisisobutyronitrile, 361 mg) and the mixture was refluxed for 30 minutes. 
The reaction mixture was cooled down to 0 °C and cinnamoic acid that appeared were filtered off and the filtrate was 
concentrated. The residue was purified by distillation under reduced pressure to give the title compound having the 
following physical data (28.0 g, colorless oil). 

20 TLC: Rf 0.65 (n-hexane : ethyl acetate = 4:1); 

NMR{CDCl3) : 5 7.97 (d. J = 7.4 Hz. 1H). 7.56-7.30 (m, 3H), 4.96 (s, 2H), 3.95 (s, 3H). 

Reference Example 3 

25 2-(5-chloro-2-nitrophenylmethyl)ben20lc acid methyl ester 

[0064] 



30 



35 




COOCH3 



40 [0065] To a suspension of zinc powder (1 .50 g) in THF (7.5 ml) was added dibromoethane (catalytic amount) and 
the mixture was stirred for five minutes at 50 ''C to activate the zinc. To this suspension was added a solution of 
2-bromomethylbenzoic acid methyl ester (3.50 g; prepared in reference example 2) in THF (7.5 ml) at 0 °C slowly and 
the mixture was stirred for 30 minutes at the temperature to give a solution of 2-carbomethoxybenzylzinc (II) in THF. 
[0066] A solution of 1-nitro-2-iodo-4-chlorobenzene (1.00 g; prepared in reference example 1), bis(dibenzylidene- 

^5 acetone)palladium (0) (20 mg) and 1 , 1 '-bis(diphenylphosphino)ferrocene (20 mg) in THF (1 0 ml) was degassed. There- 
to was added 2-carbomethoxybenzyl zinc (THF solution; 6.0 ml) at room temperature and the mixture was stirred for 
15 minutes at room temperature and 1 hour at 50 °C. The solution was cooled down and thereto was added a saturated 
aqueous solution of ammonium chloride and was extracted with ethyl acetate. The organic layer was washed with 
water and a saturated aqueous solution of sodium chloride, dried and was concentrated. The residue was purified by 

50 column chromatography on silica gel to give the title compound (849 mg; yellow oil) haying the following physical data. 
TLC: Rf 0.38 (n-hexane : ethyl acetate = 9:1); 

NMR(CDCl3) : 6 8.03 (dd, J = 7.8, 1 .5 Hz, 1 H), 7.94 (d, J = 8.7 Hz, 1 H), 7.50 (m, 1 H). 7,38 (m, 1 H), 7.31 (dd, J = 8.7, 
2.1 Hz, 1H), 7.17 (m, 1H), 6.96 (d, J = 2.1 Hz, 1H), 4.65 (s, 2H), 3.79 (s, 3H). 
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Reference Example 4 

2-(2-amino-5-chlorophenylmethyl)benzoic acid methyl ester 
5 [0067] 




[0068] To a solution of 2-{2-nitro-5-chlorophenylmethyl) benzoic acid methyl ester (840 mg; prepared in reference 
example 3) In a mixture of acetic acid-water (5 : 1 ; 12 ml) was added steel powder (768 mg) and the mixture was added 
for 20 minutes at 80 ""C. The suspension was poured into ice-water and was extracted with ethyl acetate. The organic 
20 layer was washed with water, a saturated aqueous solution of sodium bicarbonate and a saturated aqueous solution 
of sodium chloride successively, dried, and was concentrated. The residue was purified by column chromatography 
on silica gel to give the title compound (363 mg) having the following physical data. 
TLC: Rf 0.53 (n-hexane : ethyl acetate = 2:1); 

NMR(CDCl3) : 6 7.91 (dd, J - 7.6, 1 .4 Hz. 1 H), 7.43 (m, 1 H), 7.30 (m, 1 H), 7.1 7 (m, 1 H), 7.02 (dd, J = 8.4, 2.6 Hz, 1 H), 
25 6.92 (d, J = 2.6 Hz, 1 H), 6.59 (d, J = 8.4 Hz, 1 H), 4.20 (s, 2H), 3.89 (s, 3H), 3.80 (br. 2H). 

Example 1 

2-[5-chloro-2-[2-(1-naphthyI)propanoylamino]phenylmethyl] benzoic acid methyl ester 

30 

[0069] 



35 



40 




45 [0070] To a solution of 2-(2-amino-5-chlorophenylmethyl) benzoic acid methyl ester (339 mg; prepared in Reference 
Example 4) and pyridine (0.20 ml) in methylene chloride (3 ml) was added 2-(1 -naphthyl)propionyl chloride (295 mg) 
in methylene chloride (2 ml) and the mixture was stirred for 2.5 hours at room temperature. To this solution was added 
a saturated aqueous solution of sodium bicarbonate and was extracted with ethyl acetate. The organic layer was 
washed with water and a saturated aqueous solution of sodium chloride, dried and was concentrated to give a crude 

50 product of the compound of the present invention. The residue was purified by recrystaliization from ethyl acetate- 
hexane to give the compound of the present invention (455 mg, white powder). 
TLC: Rf 0.52 (n-hexane : ethyl acetate = 3:1); 

NMR(CDCl3) : 6 8.06-7.96 (m, 3H), 7.83 (m, 1 H), 7.69 (m, 1 H), 7.55-7.43 (m, 3H), 7.33-7.08 (m, 5H), 6.98 (d, J = 2.2 
Hz. 1H), 6.87 (dd, J = 7.6, 1.0 Hz, 1H), 4.43 (q. J = 7.0 Hz, 1H). 3.96 (d, J = 16.0 Hz, 1H), 3.72 (d, J = 16.0 Hz, 1H), 
55 3.65 (s, 3H). 1 .64 (d, J = 7.0 Hz, 3H). 
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Example 2 



2-[5-chloro-2-[2-(1 -naphthyl)propanoylamino]phenylmethyl] benzoic acid 



5 



[0071] 



15 



10 



Ci 




20 [0072] To a solution of 2-[5-chloro-2-[2-(1-naphthyl) propanoylamino]phenyl metliyl]benzoic acid nnethyl ester (440 
mg; prepared in Example 1 .) In methanol-dioxane (1 : 1 ; 8 ml) was added 2 mol/L aqueous solution of sodium hydroxide 
(3 ml) and the mixture was stirred for 3 hours at 50 °C. The solution was acidified with hydrochloric acid and was 
extracted with ethyl acetate. The organic layer was washed with water and a saturated aqueous solution of sodium 
chloride, dried and concentrated to give a crude crystal. It was washed with ethyl acetate-hexane to give the title 

25 compound (342 mg; white powder) having the following physical data. 
TLC: Rf 0.39 (n-hexane : ethyl acetate =1 : 1) ; 

NMR(DMSO-d6) : 5 9.65 (s, 1 H), 8.19 (m, 1H), 7.91 (m, 1H), 7,86-7.76 (m, 2H), 7.56-7,27 (m, 7H), 7.23 (dd, J = 8.4, 
2.4 Hz, 1H), 6.96 (d, J = 6.6 Hz, 1H), 6.86 (d, J = 2.4 Hz, 1H), 4.65 (q, J = 6.9 Hz, 1H), 4.27 (d, J = 16.5 Hz, 1H),4.21 
(d, J = 16.5 Hz, 1H), 1.48 (d, J = 6.9 Hz, 3H). 

30 

Example 2(1) — Example 2(30) 

[0073] By the same procedure as described in Reference Example 1 -> Reference Example 2 -> Reference Example 
3 Reference Example 4 -> Example 1 -> Example 2, the compounds having the following physical data were given. 

35 

Example 2(1) 

2-[2-[2-(1 -naphthyl)propanoylamino]phenylmethyl]benzoic acid 



40 



[0074] 



55 



45 



SO 




TLC: Rf 0.61 (chloroform : methanol = 9 : 1); 
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NMR (DMSO-de) : 6 9.60 (s, 1H), 8.32-8.16 (m. 1H), 7.9Z-7J2 (m, 3H), 7.64-6.84 (m, 11 H), 4.65 (q, J = 6.8 Hz, 
1 H), 4.27 (s, 2H). 1 .50 (d, J = 6.8 Hz, 3H). 

Example 2(2) 

2-[2-[2-(2-naphthyl)propanoylamino]phenylmethyl]benzoic acid 
[0075] 



TLC: Rf 0.58 (chloroform : methanol = 9:1); 

NMR(DMSO-d6) : 5 9.56 (s. 1H), 7.94-7.72 (m, 5H), 7.58-7.40 (m, 4H), 7.38-6.86 (m. 6H), 4.29 (s, 2H). 4.04 (q, J = 
7.2 Hz, 1H), 1 .45 {d, J = 7.2 Hz. 3H). 

Example 2(3) 

2-[2-[2-(4-pentylphenyl)propanoylamlno]phenylthio]benzoic acid 



TLC: Rf 0.44 (chlorofomn : methanol = 19:1); 

NMR(CDCl3) : 6 8.55 (dd, J = 8.1, 1.2 Hz, 1H), 8.23 (bs, 1H),8.19(nn, 1 H), 7.56-7.47 (m, 2H), 7.24-7.10 (m, 3H), 6.92 
(s, 4H), 6.44 (m, 1H). 3.56 (q, J = 7.4 Hz, 1H), 2.49 (m, 2H), 1.59-1.19 (m, 6H), 1.44 (d, J = 7.4 Hz, 3H), 0.85 (t, J = 
6.9 Hz. 3H). 




CH3 



[0076] 




CH3 



CH3 
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Example 2(4) 



2-[2-[2-(4-biphenyl)propanoyiamlno]phenylmethyl]benzoic acid 



[0077] 




CH3 



TLC: Rf 0.59 (chloroform : methanol = 9 : 1); 

NMR(CDCl3) : 6 8.01 (d, J = 8.1 Hz, 1H), 7.91 (d, J = 7.5 Hz, 1H), 7.67 (bs, 1H), 7.59-6,95 (m, 15H), 4.23 (d, J = 17 
Hz. 1H), 4.16 (d, J= 17 Hz, 1H), 3.67 (q. J = 7.1 Hz, 1H), 1.50 (d, J = 7.1 Hz, 3H). 

Example 2(5) 

2-[2-[2-(1 ,2,3,4-tetrahydroqulnolin-1 -yl)propanoylamino] phenylmethyl]benzolc acid 



NIVlR(DIVISO-d6) : 5 9.29 (bs, 1H), 7.81 (d, J = 7.5 Hz, 1H), 7.51 (d. J = 8.1 Hz, 1H), 7.42-7.25 (m. 2H). 7.19 (t. J = 7,7 
Hz, 1H), 7.06 (t, J = 7.7 Hz, 1H), 6.97-6.84 (m, 4H), 6.63-6.47 (m, 2H), 4.46 (q, J = 7.0 Hz, 1H), 4.24 (s, 2H), 3.16 (t, 
J = 5.6 Hz, 2H), 2.62 (t, J = 6.5 Hz, 2H), 1 .87-1 .66 (m, 2H), 1 .27 (d, J = 7.0 Hz, 3H). 



[0078] 




TLC: Rf 0.48 (chlorofomri : methanol = 19:1); 
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Example 2(6) 

2-[3-chloro-2-[2-(1 -naphthyl)propanoylamino]phenylmethyl] benzoic acid 
[0079] 




TLC: Rf 0.42 (n-hexane : ethyl acetate =1 : 1) ; 

NMR(DMSO-d6) : 5 9.85 (s, 1H), 8.30 (m. 1H), 7.90 (m, 1H), 7.85 (dd, J = 7.8, 1.5 Hz. 1H), 7.79 (d, J = 8.1 Hz, 1H), 
7.56-7.27 (m. 7H), 7.1 5 (t, J = 7.8 Hz. 1 H), 6.94 (d. J = 7,2 Hz. 1 H), 6.81 (d, J = 7.2 Hz, 1 H), 4.68 (q, J = 6.9 Hz, 1 H), 
4.21 (brs, 2H). 1.55 (d, J = 6.9 Hz, 3H). 

Example 2(7) 

2-[5-methoxy-2-[2-(1 -naphthyl)propanoylamlno]phenyl methyl]benzoic acid 
[0080] 




TLC: Rf 0.52 (chlorofomi : methanol = 9:1); 

NMR(DMSO-d6) : 5 9.55 (s, 1H).8.33(m, 1H), 8.00 (m, 1H), 7.89 (m. 2H), 7,65-7.31 (m, 7H). 7.01 (d, J = 6.9 Hz, 1H), 
6.85 (dd. J = 8.7, 2.7 Hz. 10H), 6.54 (d. J = 2.7 Hz, 1H), 4.69 (q, J = 6.9 Hz, 1H), 4.33 (d, J = 16.5 Hz, 1H), 4.26 (d, J 
= 16.5 Hz, 1 H), 3.72 (s, 3H), 1 .56 (d, J = 6.9 Hz, 3H). 
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Example 2(8) 

2-[2-[2-(1 -naphthyl)acetylamino]phenyImethyl]benzoic acid 
[0081] 




TLC: Rf 0.50 (chloroform : methanol = 9:1); 

NMR(DMSO-d6) : 5 9.80 (s, 1H), 8.13 (m, 1H), 8.02-7.87 (m, 3H), 7.62-7.38 (m, 7H), 7.26 (t, J = 6.9 Hz, 1H), 7.13 (m. 
2H), 7.00 (m, 1 H). 4.44 (s, 2H), 4.20 (s, 2H). 

Example 2(9) 

2-[2-[2-(1 -naphthyl)carbonylamlno]phenylmethyl]benzolc acid 
[0082] 




TLC: Rf 0.48 (chloroform : methanol = 9 : 1); 

NMR(DMSO-d6) : 5 10.1 (s, 1H), 8.07-7,95 (m, 3H), 7.84 (d, J = 7.5 Hz. 1H), 7.63-7.40 (m. 6H), 7.35-7.27 (m. 2H). 
7.18 (t. J = 7.5 Hz. 1H), 7.04 (t, J = 7.5 Hz, 2H), 4.46 (s. 2H). 
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Example 2(10) 

2-[3-methoxy-2-[2-(1 -naphthyl)propanoyIamino]phenyl methyljbenzoic acid 
[0083] 




TLC: Rf 0.55 (chloroform : methanol = 9:1); 

NMR(DMSO-cl6) : 6 9.34 (s. 1H). 8.31 (m, 1H), 7.92-7.76 (m, 3H), 7.54-7.24 (m, 6H), 7.09 (t, J = 8.1 Hz. 1H), 6.96 (d, 
J = 8.1 Hz, 1H), 6.86 (d. J = 8.1 Hz, 1H), 6.45 (d. J = 8.1 Hz. 1H). 4.63 (q, J = 7.2 Hz, 1H), 4.20 (d, J = 15.9 Hz, 1H), 
4.13 (d, J = 15.9Hz, 1H), 3.70 (s, 3H), 1.52 (d, J = 7.2 Hz, 3H). 

Example 2(11) 

2-[4-methoxy-2-[2-{1 -naphthyl)propanoylamino]phenyl methyl]benzoic acid 
[0084] 




TLC: Rf 0.55 (chlorofomi : methanol = 9:1); 

NI\/IR(DMS0-d6) :6 9.50 (s, 1H), 8.15 (m, 1H), 7.90 (m, 1H). 7.80-7.73 (m, 2H), 7.53-7.22 (m, 6H), 7.1 4 (d, J = 2.4 Hz, 
1H), 6.89 (dd, J = 7.5, 0.9 Hz, 1H). 6.84 (d, J = 8.7 Hz, 1H), 6.65 (dd, J = 8.7, 2.4Hz, 1H), 4.62 (q, J = 6.9 Hz, 1H), 
4.21 (d, J = 1 7.7 Hz. 1 H), 4.15 (d, J = 1 7.7 Hz, 1 H), 3.68 (s, 3H), 1 .46 (d, J = 6.9 Hz, 3H). 



26 



EP 1 258 473 A1 



Example 2(12) 

2-[4-chloro-2-[2-(1 -naphthyl)propanoylamino]phenyl methyl]ben2oic acid 
[0085] 




TLC: Rf 0.37 (n-hexane : ethyl acetate =1:1); 

NMR(DMSO-d6) : 5 9.70 (s, 1 H), 8.16 (m, 1 H), 7.92 (m, 1 H), 7.82-7.77 (m, 2H). 7.60 (d, J = 2.1 Hz, 1 H), 7.56-7.26 (m, 
6H). 7.11 (dd, J = 8.4, 2.1Hz, 1H), 6.93 (d, J = 7.5 Hz, 1H), 6.87 (d. J = 8.4 Hz, 1H), 4.66 (q, J = 6.6 Hz. 1H), 4.27 (d, 
J = 16.8 Hz, 1H), 4.20 (d. J = 16.8 Hz, 1H), 1.48 (d, J = 6.6 Hz, 3H). 

Example 2(13) 

2-[6-chloro-2-[2-(1 -naphthyl)propanoylamino]phenyl methyl]benzoic acid 
[0086] 




TLC: Rf 0.34 (n-hexane : ethyl acetate =1 : 1); 

NMR(DMSO-d6) : 5 9.77 (brs, 1 H), 8.07 (d, J = 8.4 Hz, 1 H), 7.90-7.82 (m, 2H). 7.74 (dd, J = 7.5, 1 .5 Hz, 1 H), 7.50-7.20 
(m, 9H), 6.52 (m, 1 H), 4.54 (q, J = 6.9 Hz, 1 H), 4.48 (brs, 2H), 1 .37 (d, J = 6.9 Hz, 3H). 
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Example 2(14) 

2-[6-methoxy-2-[2-(1 -naphthyl)propanoytammo]phenyl methyt]benzote acid 
[0087] 




TLC: Rf 0.34 (n-hexane : ethyl acetate = 1 : 1); 

NMR (DMSO-dg) : 6 9.54 (s, 1 H), 8. 1 0 (d, J = 7.8 Hz, 1 H), 7.87 (m, 1 H), 7.78-7.72 (m, 2H), 7.50-7.31 (m, 4H), 7.24-7.14 
(m, 3H), 7.05 (d, J = 7.8 Hz, 1 H) , 6.83 (d, J = 7.8 Hz, 1 H), 6.63 (m, 1 H). 4.55 (q, J = 6.9 Hz, 1 H). 4.28 (brs, 2H), 3.65 
(s, 3H), 1 .39 (d. J = 6.9 Hz. 3H). 

Example 2(15) 

2:[4-[2-(1-naphthyl)propanoylamino]pyridin-3-ylmethyl] benzoic acid monohydrochloride 
[0088] 




TLC: Rf 0.40 (chlorofomn : methanol = 9:1); 

NMR(DMSO-d6) :5 10.52 (s, 1H). 8.64 (d. J = 6.6 Hz, 1H). 8.59 (d, J = 6.6 Hz, 1H), 8.29 (brs, 1H), 8.04 (m. 1H), 7.94 
(m, 1H). 7,82 (dd, J = 7.0, 2.2 Hz, 1H), 7.72 (dd, J = 7.6, 1.4 Hz, 1H), 7.56-7.48 (m, 2H), 7.46-7.30 (m, 4H), 7.12 (d. J 
= 7.2 Hz, 1 H), 4.93 (q. J = 6.9 Hz, 1 H), 4.47 (brs, 2H). 1 .52 (d, J = 6.9 Hz, 3H). 
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Example 2(1 6) 



2-[2-[2-(1 -naphthyl)propanoylamino]phenoxy]benzolc acid 



[0089] 




TLC: Rf 0.31 (n-hexane : ethyl acetate = 2:3); 

NMR(DMSO-d6) : 5 13.13 (br, 1H), 9.68 (s, 1H), 8.10-8.02 (m, 2H), 7.89 (m. 1H), 7.77 (d, J = 7.8 Hz, 1H), 7.72 (dd, J 
= 7.8, 1.8 Hz, 1H). 7.50-7.37 (m, 5H), 7.19 (m, 1H), 7.14-7.03 (m, 2H), 6.89 (dd, J = 7.8, 1.8 Hz, 1H), 6.85 (d, J = 7. 8 
Hz, 1 H), 4.70 (q, J = 7.2 Hz. 1 H). 1 .50 (d, J = 7.2 Hz, 3H). 

Example 2(1 7) 

3-[2-[2-(1-naphthyl)propanoylamino]phenylmethyl]thiophen-2-cart)Oxyllc acid 



TLC: Rf 0.39 (n-hexane : ethyl acetate =1:2); 

NMR(DMS0-d6) : 5 13.05 (brs, 1H), 9.62 (brs, IN), 8.25 (m, 1H), 7.92 (m, 1H), 7.80 (d, J = 8.1 Hz, 1H), 7.62 (d, J = 
5.1 Hz, 1H), 7.58-7.42 (m. 4H), 7.37 (m, 1H), 7.17 (m, 1H), 7.07 (m. 1H), 7.00 (dd, J = 7.8, 1.5 Hz, 1H). 6.62 (d, J = 
5.1 Hz, 1H), 4.66 (q, J = 7.2 Hz, 1H), 4.27 (d, J = 16.2Hz, 1H), 4.20 (d, J = 16.2 Hz, 1H), 1.52 (d, J = 7.2 Hz, 3H). 



[0090] 
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Example 2(18) 

(dl)-trans-2-[2-[2-(1 -naphthyl)propanoylamino]phenyl methyl]cyclohexanecarboxyIic acid 
[0091] 




TLC: Rf 0.30 (n-hexane : ethyl acetate = 2:1); 

NMR(DMSO-d6) :5 12.29 (brs, 1H), 9.30 and 9.28 (brs x2, 1H), 8.40-8.30 (m, 1H), 7.98-7.90 (m, 1H), 7.88-7.80 (m, 
1H), 7.65-7.38 (m, 5H), 7.18-7.02 (m, 3H), 4.80-4.64 (m, 1H), 2.62-2.50 (m, 1H), 2.20-2.05 (m, 1H), 1.90-0.78 (m, 
12H), 0.60-0.20 (m, 1H). 

Example 2(19) 

2-[4-fluoro-2-[2-(1 -naphthyl)propanoylamlno]phenylmethyl] benzoic acid 
[0092] 




TLC: Rf 0.62 (chloroform : methanol =10:1); 

NMR(DMSO-d6) : 5 9.73 (s, 1H), 8.19 (m, 1H), 8.00-7.82 (m, 3H), 7.60-7.32 (m, 7H), 7.02-6.94 (m, 3H), 4.73 (q, J = 
6.9 Hz, 1 H), 4.33 (d, J = 1 6.8 Hz, 1 H), 4.27 (d, J = 1 6.8 Hz, 1 H), 1 .54 (d, J = 6.9 Hz. 3H). 
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Example 2(20) 

2-[4-triffuoromethyl-2-[2-(1 -naphthyl)propanoyIamlno] phenylmethyl]benzoic acid 
[0093] 




TLC: Rf 0.66 (chloroform : methanol =10:1); 

NMR(DMSO-d6) : 5 9.90 (s, 1 H), 8.22 (m, 1 H), 8.02-7.85 (m, 4H). 7.63-7.36 (m, 7H), 7.07 (m, 2H), 4.78 (q, J = 6.9 Hz. 
1 H), 4.43 (d, J = 1 6.2 Hz, 1 H), 4.36 (d, J = 1 6.2 Hz, 1 H). 1 .58 (d, J = 6.9 Hz, 3H). 

Example 2(21) 

2-[4-methyl-2-[2-(1 -naphthyl)propanoylamino]phenylmethyl] benzoic acid 
[0094] 




TLC: Rf 0.73 (chlorofonn : methanol = 9 : 1); 

NMR(DMSO-d6) : 5 9.52 (s, 1 H), 8.20 (m, 1 H), 7.93-7,74 (m, 3H), 7.55-7.22 (m, 7H), 6.88 (m. 2H), 6.78 (d. J = 7.8 Hz, 
1H), 4.61 (q, J = 6.9 Hz. 1H), 4.23 (d, J = 16.5 Hz, 1H), 4.16 (d, J = 16.5 Hz, 1H). 2.22 (s, 3H), 1 .46 (d, J = 6.9 Hz, 3H). 
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Example 2(22) 

(dl)-trans-2'[2-(2-phenylcyclopropylcarbonylamino)phenyl methyl]benzoic acid 
[0095] 




TLC: Rf 0.57 (chloroform : methanol = 9 : 1); 

NMR(DMS0-d6) : .5 9.66 (s, 1H), 7.79 (dd, J = 7.8, 1.2 Hz. 1H), 7.58-6.83 (m, 12H), 4.33 (s. 2H), 2.33-2.12 (m, 2H); 
1.45-1.21 (m, 2H). 

Example 2(23) 

2-[2-[2-(4-ben2yloxyphenyl)acetylamlno]phenylmethyl] benzoic acid 
[0096] 




TLC: Rf 0.54 (chlorofonn : methanol = 9 : 1); 

NIVIRCDMSO-de) : 5 9.47 (s, 1 H), 7.83 (dd, J = 8.7, 1 .8 Hz, 1 H), 7.50-6.86 (m, 1 6H), 5.05 (s, 2H), 4,30 (s, 2H), 3.51 (s, 
2H). 
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Example 2(24) 

2-[2-{9-oxofluorenoxofluoren-4-ylcarbonylamino)phenyl methyl]benzoic acid 
5 [0097] 



10 



15 



20 




TLC: Rf 0.57 (chloroform : methanol = 9:1); 

NMR(DMSO-d6) : 5 10.3 (s, 1H), 7.83-6.98 (m, 15H), 4.42 (s, 2H). 

25 

Example 2(25) 

2-[2-[5-(4-chlorophenyl)-2-methylfuran-3-ylcarbonylamlno] phenylmethyl]benzolc acid 
30 [0098] 



35 



40 



45 




TLC: Rf 0.55 (chlorofomi : methanol =10:1); 
50 NMR(DMSO-d6) : 6 9.46 (s, 1H), 7.80 (d, J = 7.2 Hz, 1H), 7.65 (d, J = 8.7 Hz, 2H). 7.50 (d, J = 8.7 Hz. 2H). 7.44-7.37 
(m, 2H), 7.32-7.04 (m, 5H). 6.95 (m, 1H). 4.38 (s, 2H), 2.55 (s, 3H). 



55 
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Example 2(26) 

2-[3-[2-{1 -naphthyl)propanoylamino]pyriclin-2-ylmethyl] benzoic acid 
[0099] 




TLC: Rf 0.20 (chloroform : methanol = 10 : 1); 

NMR(DMSO-d6) : 6 9.86 (s, 1H), 8.18 (d, J = 7.5 Hz, 1 H), 7.97-7.77 (m, 4H), 7.58-7.30 (m, 7H), 7.00-6.93 (m, 2H), 
4.71 (q, J = 6.9 Hz. 1H), 4.35 (d, J = 16.5 Hz, 1H), 4.28 (d. J= 16.5 Hz. 1H). 1.50 (d, J = 6.9 Hz, 3H). 

Example 2(27) 

2-[4-cyano-2-[2-(1 -naphthyl)propanoylamino]phenyl methyl]benzoic acid 
[0100] 




CH3 «^ 



TLC: Rf 0.50 (chiorofomri : methanol =10:1); 

NMRCDMSO-dg) : 5 10.1 (s, 1H). 8.42-8.13 (m, 3H), 7.96-7.78 (m, 3H), 7.63-7.30 (m. 7H). 6.91 (d, J = 6.6 Hz, 1H). 
4.68 (q, J = 6.9 Hz, 1H), 4.61 (s. 2H), 1.46 (d, J = 6.9 Hz, 3H). 
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Example 2(28) 

4-[2-[2-(1 -naphthyl)propanoylamino]phenylmethyl]nicotinlc acid 
[0101] 




TLC: Rf 0.38 (chloroform : methanol = 4 : 1); 

NMR(DMSO-d6): 513.36 (br, 1H), 9.60 (s, 1H), 8.90 (s, 1H), 8.40(d, J = 5.1 Hz, 1H), 8.15 (m, 1H), 7.89 (m, 1H). 7.77 
(d, J = 7.5 Hz. 1H), 7.62-7.35 (m, 5H), 7.23 (m, 1H), 7.11 (m, 1H), 7.01 (m, 1H), 6.75 (d, J = 5.1 Hz, 1H), 4.56 (q, J = 
6.9 Hz, 1 H), 4.33 (d, J = 1 7.1 Hz, 1 H). 4.27 (d, J = 1 7.1 Hz, 1 H), 1 .42 (d, J = 6.9 Hz, 3H). 

Example 2(29) 

2-[2-[2-(1 -naphthyl)propanoylamino]phenylmethyl]nicotinic acid 
[0102] 




TLC: Rf 0.36 (chlorofomi : methanol = 9 : 1); 

NMR(DMSO-d6) : 5 1 3.45 (br, 1 H), 1 0.30 (s, 1 H). 8.25 (d, J = 8.1 Hz, 1 H), 8.08 (dd, J = 7.8, 1 .8 Hz, 1 H), 8.02 (dd, J = 
4.8, 1.8 Hz, 1H). 7.91 (m, 1H), 7.79 (d, J = 8.1 Hz, 1H), 7.68-7.44 (m, 5H), 7.23 {dd, J = 7.8, 4.8 Hz, 1H), 7.18-7.10 
(m, 2H), 6.96 (m, 1 H), 4.70 (q, J = 6.9 Hz, 1 H), 4. 1 9 (d, J = 1 4.4 Hz, 1 H). 4.1 2 (d. J = 1 4.4 Hz, 1 H), 1 .63 (d, J = 6.9 Hz, 3H). 
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Example 2(30) 

2-[3-[2-{1 -naphthyl)propanoylamino]pyridin-4-ylmethyl] benzoic acid 
5 [0103] 



10 



15 



20 




TLC: Rf 0.50 (chloroform : methanol = 6:1); 
25 NMR(DMS0-d6): 6 10.3 (s, 1H), 8.98 (s, 1H). 8.38 (d, J = 6.0 Hz, 1H), 8.23 (d, J = 8.1 Hz, 1H), 7.93 (m, 2H), 7.83 (d, 
J = 7.8 Hz, 1H), 7.60-7.39 (m, 6H). 7.17 (d, J = 7.8 Hz, 1H), 7.07 (d. J = 5.4 Hz. 1H),4.84 (q, J = 6.9 Hz, 1H), 4.46 (d, 
J = 17.1 Hz. 1H), 4.38(d. J= 17,1 Hz, 1 H), 1 .56 (d, J = 6.9 Hz. 3H). 

Reference Example 5 

30 

2-(4-cyano-2-nltrophenylmethyl)benzolc acid methyl ester 
[0104] 



40 




COOCH3 



[0105] Under atmosphere of argon, to a solution of zinc powder (1 .89 g) In anhydrous THF (15 ml) was added di- 
bromoethane (116 ul) and the mixture was stirred for five minutes at 60 °C. To the reaction mixture was added a solution 
of 2-bromomethylbenzoic acid methyl ester (4.42 g) in anhydrous THF (15 ml) over a period of 30 minutes at 0 ^'C and 
the mixture was stirred for 2 hours at the temperature to give a 2-carbomethoxybenzylzlnc (II) bromide (benzyl zinc) 
solution. 

[0106] Under atmosphere of argon, to a solution of 1-cyano-3-nitro-4-iodobenzene (2.00 g), bis(dibenzylideneace- 
tone)palladium (42 mg) and 1,1 '-bis (diphenylphosphino) ferrocene (41 mg) in anhydrous THF (10 ml) was added the 
above prepared benzyl zinc solution dropwise at room temperature and the mixture was stirred for 2 hours at 60 °C. 
To the reaction mixture was added a saturated aqueous solution of ammonium chloride at 0 °C and was extracted with 
ethyl acetate. The organic layer was washed with water and a saturated aqueous solution of sodium chloride and was 
dried over magnesium sulfate and was concentrated. The residue was purified by column chromatography on silica 
gel (n-hexane : ethyl acetate = 5 : 1) to give the title compound (809 mg) having the following physical data. 
TLC: Rf 0.61 (n-hexane : ethyl acetate = 2:1); 

NMR(CDCl3) : 6 8.25 (d, J = 1.8 Hz, 1H), 8.05 (dd, J = 7.8. 1 .5 Hz. 1H), 7.66 (dd, J = 8.0, 1.8 Hz, 1H), 7.54 (dt, J = 
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7.8, 1 .5 Hz. 1 H), 7.42 (dt, J = 7.8, 1 .5 Hz, 1 H), 7.23 (d, J = 7.8 Hz, 1H), 7.1 0 (d, J = 8.0 Hz. 1 H), 4.69 (s, 2H), 3.76 (s, 3H). 
Reference Example 6 
5 2- (2-amino-4-cyanophenylmethyl)benzoic acid methyl ester 
[0107] 



10 



15 




COOCH3 



[0108] To a solution of the compound prepared in reference example 5 (705 mg) in acetic acid / water (7 ml / 0.7 ml) 
20 was added steel (664 mg) and the mixture was stirred for 20 minutes at 60 ^'C. To the reaction mixture was added 

water at 0 °C and was filtered over celite (brand name). The filtrate was washed with water, a saturated aqueous 
solution of sodium bicarbonate and a saturated aqueous solution of sodium chloride, dried over magnesium sulfate 
and was concentrated. The residue was purified by column chromatography on silica gel (hexane : ethyl acetate = 6 : 
1 4 : 1) to give the title compound (355 mg) having the following physical data. 
25 TLC: Rf 0.40 (n-hexane : ethyl acetate = 2 1); 

NMR(CDCl3) : 5 7.93 (dd, J = 7.7, 1.4 Hz. 1H), 7.44 (dt. J = 7.7, 1.4 Hz. 1H), 7.32 (dt, J = 7.7, 1.4 Hz, 1H), 7.14 (d, J 
= 7.8 Hz, 1H). 7.02-6.94 (m. 2H), 6.89 (s, 1H), 4.25 (s, 2H), 4.13 (bs, 2H), 3.88 (s, 3H). 

Example 3 

30 

2-[4-cyano-2-[4-methyl-2-(1-naphthyl)pentanoylamlno] phenylmethyljbenzoic acid methyl ester 
[0109] 



35 



40 



45 




[0110] Under atmosphere of argon, the compound prepared in reference example 6 (213 mg) and pyridine (129 ^,1) 
in anhydrous methylene chloride (2 ml) was added 4-methyl-2-(1-naphthyi)valeryl chloride (250 mg) in anhydrous 
methylene chloride (1 ml) at 0 °C and the mixture was stirred for 1 5 minutes at the temperature. To the reaction mixture 
was added a saturated aqueous solution of sodium bicarbonate at 0 ''C and was extracted with ethyl acetate. The 
organic layer was washed with water and a saturated aqueous solution of sodium chloride and was dried over sodium 
sulfate and was concentrated. The residue was purified by column chromatography on silica gel (n-hexane : ethyl 
acetate = 9:1 — 3:1) to give the title compound (371 mg) having the following physical data. 
TLC: Rf 0.60 (n-hexane : ethyl acetate = 2:1); 

NMR(CDCl3) : 5 8.56 (bs, 1H), 8.07 (d. J = 7.8 Hz, 1H), 7.85 (m, 1H), 7.69 (d, J = 7.8 Hz, 1H), 7.58-7.45 (m, 2H), 
7.37-7.21 (m. 6H). 7.18-7.05 (m, 2H), 6.87 (d, J = 7.8 Hz, 1H) , 4.42 (dd. J = 8.7, 6.4 Hz, 1H), 4.10 (d, J = 16 Hz, 1H), 
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3.87 (d, J = 1 8 Hz, 1 H). 3.73 (s. 3H), 2.1 7 (m, 1 H), 1 .75-1 .59 (m, 2H), 1 .01 (d. J = 6.3 Hz, 3H). 0.92 (d, J = 6.3 Hz, 3H). 
Example 4 

2-[4-cyano-2-[4-methyl-2- (l-naphthyl)pentanoylamino] phenylnnethyl]benzoic acid 
[0111] 




[0112] To a solution of the compound prepared in example 3 (365 mg) In THF / methanol (2 ml / 1 ml) was added 
IN aqueous solution of sodium hydroxide (1 ml) and the mixture was stirred for 4 hours at room temperature. The 
reaction mixture was concentrated and the residue was diluted with ether and was extracted with water. The aqueous 
layer was neutralized with 1 N hydrochloric acid and was extracted with ethyl acetate. The organic layer was washed 
with water and a saturated aqueous solution of sodium chloride, dried over magnesium sulfate and was concentrated. 
The residue was purified by column chromatography on silica gel (chloroform chloroform : methanol = 50 : 1 ) to give 
the title compound (313 mg) having the following physical data. 
TLC: Rf 0.60 (chlorofomn : methanol = 9 : 1); 

NMR (CDCI3) : 5 8.51 (s, 1 H), 8.03 (d, J = 7.8 Hz, 1 H), 7.95 (s, 1 H), 7.82 (m. 1 H), 7.68 (d, J = 7.8 Hz, 1 H), 7.61 (d, J 
= 7.5 Hz. 1 H), 7.63-7.40 (m, 2H). 7.36-7.06 (m, 6H). 6.79 (d, J = 7.5 Hz, 1 H) , 4.37 (t, J = 7.4 Hz. 1 H). 4.09 (d, J = 1 6 
Hz, 1 H), 3.83 (d, J = 1 6 Hz, 1 H). 2.1 8 (m, 1 H). 1 .80-1 .54 (m, 2H), 0.98 (d, J = 6.6 Hz, 3H). 0.91 (d, J = 6.6 Hz, 3H). 

Example 4(1) - Example 4(34) 

[0113] By the same procedure as described in Reference Example 5 -> Reference Example 6 -> Example 3 -> Ex- 
ample 4 using the corresponding compounds, optionally followed by converting to known salts, the following compounds 
were given. 
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Example 4(1) 

2-[2-[2-(4-benzyloxyphenyl)propanoylamino]phenylmethyl] benzoic acid 
[0114] 




TLC: Rf 0.25 (n-hexane : ethyl acetate =1 : 2); 

NMR(CDCl3): S 8.01 -7.97 (m, 2H), 7.47 (brs, 1 H), 7.43-7.23 (m, 8H). 7.07-7.04 (m, 4H). 6.93 (d, J = 7.8 Hz. 1 H), 6.80 
(d, J = 8.4 Hz. 2H). 5.00 (s, 2H), 4.15 (d, J = 17.3 Hz. 1H), 4.14 (d, J = 17.3 Hz, 1H), 3.58 (q, J = 7.2 Hz. 1H), 1.45 (d, 
J = 7.2 Hz, 3H). 

Example 4(2) 

2-[2-[2-(3-benzyloxyphenyl)propanoylamino]plienylmethyl] benzoic acid 
[0115] 




TLC: Rf 0.30 (n-hexane : ethyl acetate =1 : 2); 

NMR(CDCl3): 5 7.96 (d, J = 8.1 Hz, 2H), 7.61 (brs, 1H), 7.40-7,22 (m. 8H), 7.11-7.04 (m, 3H), 6.98 (d. J = 7.5 Hz, 1H), 
6.86 (s, 1H), 6.80-6.75 (m, 2H). 4.96 (s, 2H), 4.15 (d, J = 16.5 Hz, 1H), 4.13 (d, J = 16.5 Hz, 1H), 3.61 (q, J = 7.2 Hz, 
1H), 1.47 (d, J = 7.2 Hz, 3H). 
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Example 4(3) 

2-[2-[2-(1 -naphthyl)butanoylamino]phenylmethyl]ben2oic acid 
[0116] 




H3C 



TLC: Rf 0.45 (n-hexane : ethyl acetate =1 : 2); 

NMRCCDCy : 6 8.02 (d, J = 7.5 Hz, 2H). 7.80-7-72 (m, 2H), 7.66 (d, J = 8.1 Hz, 1 H). 7.56 (brs, 1 H), 7.45-7.40 (m, 2H). 
7.32-7.14 (m, 5H), 7.07-7.00 (m. 2H), 6.80 (d, J = 7.5 Hz, 1H), 4.13 (t, J = 7.2 Hz, 1H), 4.05 (d, J = 16.8 Hz, 1H), 3.87 
(d, J = 16.8 Hz, 1H), 2.34-2.25 (m, 1H), 1.98-1.89 (m, 1H), 0.95 (t, J = 7.2 Hz, 3H). 

Example 4(4) 

2-[2-[2-(1 -naphthyl)pentanoylamino]phenylmethyl]benzolc acid 
[0117] 




CH3 



TLC: Rf 0.50 (n-hexane : ethyl acetate =1:2); 

NMRCCDCy : 6 8.03 (d. J = 8.7 Hz, 2H), 7.81-7-77 (m. 1H). 7.73 (d, J = 6.6 Hz, 1H), 7.66 (d. J = 8.1 Hz. 1H), 7.57 
(brs, 1H). 7.45-7.41 (m, 2H), 7.32-7.14 (m, 5H), 7.07-7.00 (m, 2H), 6.80 (d, J = 7.5 Hz, 1H). 4.23 (t, J = 7.4 Hz. 1H), 
4.05 (d, J = 17.0 Hz, 1H), 3.87 (d. J = 17.0 Hz, 1H), 2.30-2.18 (m, 1H), 1.92-1.80 (m. 1H). 1.40-1.28 (m. 2H), 0.90 (t, 
J = 7.4 Hz, 3H). 
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Example 4(5) 



2-[2-[3-methyi-2-(1 -naphthyl)butanoylamino]phenylmethyl] benzoic acid 



[0118] 




CH3 



TLC: Rf 0.50 (n-hexane : ethyl acetate = 1:2); 

NMRCCDCy : 5 8.13 (d, J = 7.8 Hz, 1 H), 7.93 (d, J = 8.1 Hz. 1H), 7.81-7-66 (m, 4H). 7.55 (d, J = 7.5 Hz, 1H), 7.47-7.39 
(m, 2H), 7.36-7.1 7 (m,4H), 7.04-7,03 (m, 2H), 6.90 (d, J = 7.5 Hz, 1H), 4.15 (d, J = 16.5 Hz, 1 H). 4.02 (d, J= 16.5 Hz, 
1H), 3.91 (d. J = 9.9 Hz, 1H), 2.62-2,50 (m, 1H), 1.13 (d, J = 6.6 Hz, 3H), 0.70 (d, J = 6.6 Hz, 3H). 

Example 4(6) 

2-[2-[2-(1 ,1'-biphenyl-2-yl)propanoylamino]phenylmethyl] benzoic acid 



TLC: Rf 0.40 (n-hexane : ethyl acetate =1 : 2); 

NMR(CDCl3) : 5 8.07 (dd, J = 7.5, 1 .5 Hz, 1 H), 7.90 (d. J = 8.1 Hz, 1 H), 7.40-6.96 (m, 15H), 6.87 (d, J = 7.5 Hz, 1H), 
4.07 (s. 2H), 3.78 (q, J = 6.9 Hz, 1 H), 1 .44 (d, J = 6.9 Hz, 3H). 



[0119] 
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Example 4(7) 

2'[2-[2-(1 , 1 '-biphenyl-3>yl)propanoylamino]phenylmethyl] benzoic acid 
5 [0120] 



10 



15 



20 



25 



30 



35 



40 



45 




TLC: Rf 0.26 (n-hexane : ethyl acetate =1 : 2); 

NMR(CDCl3) : 6 7.98 (d, J = 7.8 Hz, 1 H), 7.89 (d, J = 7.8 Hz, 1 H), 7.66 (br s, 1 H), 7.51 -7.04 (m, 1 4H), 6.97 (d, J = 7.5 
Hz, 1H), 4.20 (d. J= 16.6 Hz, 1H). 4.10 (d, J = 16.5 Hz. 1H).3.71 (q, J = 7.2 Hz, 1H), 1.63 (d, J = 7.2 Hz. 3H). 

Example 4(8) 

2-[2-[2-(4-phenoxyphenyl)propanoylamlno]phenylmethyl] benzoic acid 
[0121] 




TLC: Rf 0.20 (n-hexane : ethyl acetate =1:2); 

NMR(CDCl3) : 6 7.99 (d, J = 8.1 Hz, 1 H), 7.94 (d, J = 7.8 Hz, 1 H). 7.70 (br s, 1 H), 7.42 (t, J = 7.5 Hz, 1 H), 7.32-6.91 
(m, 13H), 6.80 (d. J = 6.9 Hz, 1H), 4.17 (s, 2H). 3.61 (q, J = 7.2 Hz, 1H), 1.46 (d, J = 7.2 Hz, 3H). 



50 



55 
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Example 4(9) 

2-[2-[2-[4-(2-phenylethoxy)phenyl]propanoylamino]phenyl methyl]ben2oic acid 
[0122] 




TLC: Rf 0.40 (n-hexane : ethyl acetate = 1 : 3); 

N[y/IR(CDCl3):5 7.99(d, J = 8.1 Hz, 1H), 7.95 (d, J = 8.1 Hz, 1H),7.42 (brs, 1H), 7.27-7.19 (m, 9H), 7.06-7.01 (m,3H), 
6.89 (d, J = 7.2 Hz. 1 H), 6.70 (d, J = 8.4 Hz, 2H). 4.20-4.07 (m, 4H), 3.56 (q. J = 7.2 Hz, 1 H), 3.06 (t, J = 6.9 Hz, 2H), 
1.44 (d, J = 7.2 Hz, 3H). 

Example 4(10) 

2-[2-[2-[4-(3-phenylpropoxy)phenyl]propanoylamlno]phenyl methyl]benzoic acid 
[0123] 




TLC: Rf 0.45 (n-hexane : ethyl acetate = 1 : 3); 

NMR(CDCl3) : 6 7.98 (d, J - 8.1 Hz. 2H), 7.45 (brs, 1H), 7,37 (dt, J = 1.5, 75 Hz, 1H), 7.31-7.18 (m, 8H), 7.06-7.03 
(m, 3H), 6.92 (d, J = 8.1 Hz, 1H). 6.70 (d, J = 8.4 Hz, 2H), 4.16 (d, J = 1 7.1 Hz. 1H), 4.14 (d, J= 171 Hz, 1H),3.88 (t. 
J = 6.3 Hz. 2H), 3.57 (q, J = 7.2 Hz, 1 H), 2.70 (t, J = 7,8 Hz, 2H), 2.12-2.02 (m, 2H), 1 .44 (d. J = 7.2 Hz, 3H). 
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Example 4(11) 



2-[2-[2-methoxy-2-(1 -naphthyl)acetylamino]phenylmethyl] benzoic acid 



[0124] 




TLC: Rf 0.30 (n-hexane : ethyl acetate = 1 : 3); 

NMR(CDCl3) : 6 8.66 (brs, 1H), 8.17-8.12 (m, 2H), 8.04 (d, J = 8.1 Hz, 1H). 7.82-7-75 (m, 2H), 7.52-7.31 (m, 6H), 
7.25-7.21 (m, 1H), 7.10-7.08 (m, 3H), 5.25 (s, 1H), 4.51 (s. 2H), 3.24 (s, 3H). 

Example 4(12) 

2-[2-[2-(4-isobutylphenyl)propanoylamino]phenylmethyl] benzoic acid 



TLC: Rf 0.55 (ethyl acetate); 

NMR(CDCl3) : 5 8.02 (dd, J = 7.8, 1.2 Hz, 1H), 7.96 (d, J = 7.5 Hz, 1H), 7.50 (brs, 1H), V.40 (dt, J = 1.5, 7.5 Hz, 1H), 
7.33-7.21 (m, 2H). 710-6.98 (m, 7H), 4.12 (s, 2H), 3.62 (q, J = 6.9 Hz, 1H), 2.39 (d, J = 6.9 Hz. 2H), 1.81-1.72 (m, 
1 H), 1 .48 (d, J = 6.9 Hz, 3H), 0.82 (d, J = 6.6 Hz, 6H). 



[0125] 
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Example 4(13) 

2-[2-[4-methyl-2-(1 -naphthyl)pentanoylamino]phenylmethyl] benzoic acid 
[0126] 




TLC: Rf 0.35 (n-hexane : ethyl acetate =1 : 1); 

NMR(CDCl3) : 5 8.08-8.03 (m, 2H), 7.82-7.62 (m, 4H), 7.49-7.41 (m, 2H), 7.33-7.18 (m, 4H), 7.17-6.95 (m, 3H), 6.81 
(d. J= 7.5 Hz. 1H). 4.34 (brt. 1H), 4.08 (d, J = 16.5 Hz, 1H). 3.84 (d, J = 16.5 Hz, 1H), 2.20-2.12 (m, 1H), 1.77-1.69 
(m, 1H), 1.64-1.56 (m, 1H), 0.95 (d, J=6.5H2, 3H), 0.88 (d, J = 6.5 Hz, 3H). 



Example 4(14) 



2-[2-[2-(1 -naphthyl)hexanoylamlno]phenylmethyl]ben2olc acid 



[0127] 




TLC: Rf 0.34 (n-hexane : ethyl acetate =1 : 1); 

NMR(CDCl3) : 6 8.04 (d, J = 8.0 Hz. 2H), 7.80 (d, J = 7.0 Hz, 1 H), 7.72-7.60 (m, 3H), 7.49-7.39 (m. 2H), 7.32-7.14 (m. 
5H), 7.07-7.00 (m, 2H), 6.81 (d. J = 7.5 Hz, 1H), 4.21 (t, J = 7.5 Hz. 1H), 4.13 (d. J = 16,5 Hz, 1H), 3.86 (d, J = 16.5 
Hz, 1 H), 2.33-2.1 9 (m, 1 H), 1 .94-1 .79 (m, 1 H), 1 .40-1 .20 (m, 4H), 0.84 (t, J = 7.0 Hz, 3H). 
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Example 4(15) 



2-[2-[2-[4-(4-phenylbutoxy)phenyl]propanoylamlno]phenyl methyl]benzoic acid 



[0128] 




CH3 



TLC: Rf 0.60 (ethyl acetate); 

NMR (CDCI3) : 6 7.99 (t. J = 7.2 Hz, 2H), 7.45 (s, 1 H), 7.37 (dt. J = 1 .5, 7.5 Hz, 1 H), 7.30-7.15 (m, 8H), 7.06-7.03 (m, 
3H), 6.92 (d. J = 7.5 Hz, 1H). 6.69 (d, J = 8.4 Hz. 2H), 4.16 (d, J = 17.1 Hz. 1H), 4.15 (d, J= 17.1 Hz, 1H). 3.88 (m, 
2H), 3.57 (q, J = 6.9 Hz, 1 H), 2.66 (m, 2H), 1 .77 (m. 4H), 1 .44 (d, J = 6.9 Hz, 3H). 

Example 4(16) 

2-[2-[2(R)-(1 -naphthyl)propanoylamlno]phenylmethyl] benzoic acid 



TLC: Rf 0.40 (ethyl acetate); 

NMR(CDCl3): 6 8.00 (d, J = 8.1 Hz, 2H), 7.82-7.76 (m, 2H), 7.66 (d, J = 7.5 Hz, 1 H), 7.45-7.39 (m, 3H), 7.31-7.16 (m, 
5H), 7.06-6.95 (m. 2H). 6.77 (d, J = 7.2Hz. 1 H), 4.40 (q, J = 7.2 Hz. 1 H), 3.94 (d, J= 1 6,8Hz, 1 H), 3.81 (d. J= 1 6.8Hz, 
1H). 1.66 (d, J = 7.2 Hz, 3H). 



[0129] 
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Example 4(17) 

2-[2-[2{S)-(1 -naphthyl)propanoylamino]phenylmethyI] benzoic acid 
[0130] 




TLC: Rf 0.40 (ethyl acetate); 

NMR(CDCl3): 5 8.04-8.00 (m. 2H), 7.81-7.75 (m, 2H), 7.67 (d, J = 9.0 Hz, 1H), 7.47-7.42 (m. 3H), 7.28-7.16 (m, 5H). 
7.06-6.97 (m, 2H), 6.79 (d, J = 7.8 Hz, 1H), 4.41 (q, J = 7.2 Hz, 1H). 3.96 (d, J= 16.8 Hz, 1H), 3.81 (d, J = 16.8 Hz, 
1H), 1.65 (d, J = 7.2 Hz, 3H). 

Example 4(18) 

2-[4-cyano-2-[4-methyl-2-{1-naphthyl)pentanoylamlno] pheny[methyl]benzoic acid sodium salt 
[0131] 



COONa* 




TLC: Rf 0.60 (chlorofomn : methanol = 9:1); 

NMR(DMS0-d6) : 5 8.63 (d, J = 8.4 Hz. 1H). 8.50 (s, 1H). 7.84 (m, 1H). 7.73 (d, J = 7.8 Hz, 1H). 7.65-7.36 (m, 8H), 
6.98 (m, 2H), 6.87 (m, 1H), 5.16 (m, 1H), 4.61 (d, J = 14.4 Hz, 1H), 4.22 (d, J = 14.4 Hz, 1H), 1.60 (m. 2H), 1.31 (m, 
1H), 0.84 (d, J = 6.3 Hz. 3H), 0.73 (d. J = 6.3 Hz, 3H). 
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Example 4(19) 

2-[2-[2-ethoxy-2-(1 -naphthyl)acetylamino]phenylmethyl] benzoic acid 
[0132] 




TLC: Rf 0.18 (n-hexane : ethyi acetate = 3:1); 

NMR(CDCl3) : 5 8.77 (brs, 1H), 8.22-8.17 (m, 2H), 8.06 (d, J = 7.8 Hz, 1H), 7.82-7.73 (m, 2H), 7.54-7.21 (m. 6H), 
7,13-7.03 (m. 3H), 5.40 (s, 1H), 4.53 (brs. 2H), 3.49-3.35 (m, 2H), 1.03(t, J = 7.2 Hz, 3H). 

Example 4(20) 

2-[2-[2-(1 -naphtliyl)heptanoylamlno]phenylmetliyl]benzoic acid 
[0133] 




TLC: Rf 0.19 (n-hexane : ethyl acetate = 3:1); 

NMR (CDCI3) : 5 8.09-7.98 (m, 2H). 7.80-7.72 (m, 2H), 7.65 (d, J = 6.9Hz, 1H), 7.52 (bs. 1H), 7.49-7.37 (m. 2H), 
7.35-7.13 (m, 4H), 7.08-6.97 (m, 2H), 6.79 (d, J = 6.9 Hz, 1H), 4.19 (m, 1H). 4.02 (brd, J = 17.1 Hz, 1H). 3.88 (brd, J 
= 17.1 Hz. 1H), 2.25 (m. 1H), 1.87 (m. 1H), 1.60-1.10 (m, 5H), 0.88-0.78 (m, 4H). 
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Example 4(21 ) 



2-[2-[4,4-dimethyl-2-(1 -naphthyl)pentanoylamino]phenyl nnethyl]benzoic acid 



[0134] 




H3C-/ 
H3C CH3 



TLC: Rf 0.37 (n-hexane : ethyl acetate = 1 : 1); 

NMR(CDCl3) : 5 8.10-8.00 (m, 2H), 7.85 (brs, 1H), 7.80 (m, 1H), 7.63 {brd. J = 7.8 Hz, 1H). 7.52-7.38 (m, 3H), 7.34 
(brd, J =7.6Hz, 1H), 7.30-7.17 (m, 3H), 7.13-7.02 (m, 3H), 6.83 (brd, J = 7.8 Hz, 1H), 4.22 (m, 1H), 4.16 (d, J = 16.5 
Hz, 1H), 3.85 (d, J= 16.5 Hz, 1H). 2.53 (m, 1H). 1.58 (dd, J = 13.8, 3.6 Hz, 1H), 0.92 (s, 9H). 

Example 4(22) 

2-[2-[2-[4-(3-phenylpropyl)phenyl]propanoylamino]phenyl methyl]benzolc acid 



TLC: Rf 0.51 (chloroform : methanol =10:1); 

NMR (DMSO-dg) : 6 9.41 (s, 1H). 7.79 (d. J = 7.2 Hz, 1H), 7.43 (d. J = 8.4 Hz, 1H). 7.36-7.00 (m. 13H), 6.89 (d, J= 
7.5Hz, 2H), 4.22 (s, 2H), 3.80 (q, J = 6.9 Hz, 1H), 2.60-2.40 (m, 4H), 1.82 (m, 2H), 1,30 (d, J = 6.9 Hz, 3H). 



[0135] 
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Example 4(23) 

2-[2-[2-(qulnolin-5-yl)propanoylamino]phenyImethyl] benzoic acid 
[0136] 




TLC: Rf 0.25 (chioroform : methanol = 9 : 1); 

NMR (CD3OD) : 6 8.82 (dd, J = 4.2, 1 .2 Hz, 1 H), 8.63 (d, J = 8.7 Hz, 1 H), 7.90 (d, J = 8.4 Hz, 1 H), 7.66-7.50 (m, 5H), 
7.24-7.1 8 (m, 2H), 7.1 4-7.09 (m, 3H). 6.87 (d. J = 7.5 Hz. 1 H), 4.60 (q, J = 7.2 Hz, 1 H). 4.25 (d. J = 1 6.5 Hz. 1 H), 4. 1 0 
(d, J = 1 6.5 Hz, 1 H), 1 .56 (d, J = 7.2 Hz, 3H). 

Example 4(24) 

2-[2-[2-[4-[2-(3-pyridyl)ethoxy]phenyl]propanoylamino] phenylmethyl]benzoic acid hydrochloride 
[0137] 




TLC: Rf 0.56 (chlorofomi : methanol = 9:1); 

Niy/IR (DlVISO-dg) : 5 9.39 (brs, 1 H), 8.84 (brs, 1 H), 8.75 (d. J = 5.4 Hz, 1 H), 8,42 (d, J = 8.0 Hz, 1 H), 7.91 (dd, J = 8.0, 
5.4 Hz, 1H), 7.79 (dd, J = 8.0, 1.2 Hz. 1H), 7.42-7.10 (m. 6H), 7.04 (m. 1H), 6.92-6.86 (m; 2H), 6.81 (d, J = 8.7 Hz, 
2H), 4.25-4.20 (m, 2H), 4.22 (s, 2H), 3.77 (q, J = 6.9 Hz, 1H), 3.20 (t, J = 6.2 Hz, 2H), 1 .28 (d, J = 6.9 Hz, 3H). 
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Example 4(25) 



2-[2-[2-[4-(2-phenoxyethyl)phenyl]propanoylamino]phenyl methyl]benzoic acid 



[0138] 




CH3 



TLC: Rf 0.15 (n-hexane : ethyl acetate =1 : 1); 

NMR(CDCl3):5 7,99(dd, J = 7.5, 1.2 Hz, 1H), 7.95 (brd, J = 8.1 Hz, 1H), 7.55 (brs, 1H), 7.36 (m, 1H), 7.30-7.21 (m, 
4H), 7.15-7.02 (m, 6H), 6.98-9.83 (m, 4H), 4.21-4.08 (m,. 4H), 3.61 (q, J = 7.2 Hz, 1H), 3.01 (t, J = 6.9 Hz, 2H), 1.45 
(d, J = 7.2 Hz, 3H). 

Example 4(26) 

2-[2-[4-methoxy-2-(1 -naphthyl)butanoylamino]phenylmethyl] benzoic acid 



TLC: Rf 0.51 (chlorofomi : methanol =10:1); 

NMR(DMSO-d6) : 5 9,69 (s. 1H), 8.30 (d, J = 8.4 Hz, 1H), 7.91 (d, J = 7.5 Hz, 1H), 7.79 (d, J = 8.1 Hz, 1H), 7.74 (m, 
1H). 7.59-7.19 (m, 6H), 7.15 (t, J = 7.5 Hz, 1H), 7.04 (t, J = 7.5 Hz, 1H), 6.88 (d, J = 8.1 Hz, 1H), 6.84 (d, J = 7.8 Hz, 
1H), 4.69(dd, J = 8.7, 5.1 Hz, 1H). 4.26 (d, J= 15.9 Hz, 1H), 4.18 (d, J = 15.9 Hz, 1H), 3.29 (s, 2H). 3.17 (s, 3H), 2.29 
(m. 1H). 1.94 (m, 1H). 



[0139] 




OCH3 
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Example 4(27) 



2-[2-[5-methyl-2-(1 -naphthyl)hexanoylamino]phenylmethyl] benzoic acid 



[0140] 




H3C 



CH3 



TLC: Rf 0.69 (chloroform : methanol =10:1); 

NMR (CDCI3) : 6 8.04 (d, J = 7.8 Hz. 2H), 7.80 (m, 1H), 7.74-7.64 (m, 2H), 7.61 (bs, 1H), 7.45 (m, 2H), 7.34-7.12 (m, 
5H), 7.02 (m ,2H), 6.82 (d, J = 7.8 Hz, 1 H) 4.17 (t, J - 7.2 Hz, 1H). 4.04 (d, J = 16.8 Hz, 1 H), 3.87 (d, J = 16.8 Hz, 1H), 
2.25 (m, 1H), 1.87(m, 1H), 1.54 (m. 1H), 1.28 (m, 1H), 1 .15 (m, 1H), 0.86 (d, J = 6.9 Hz, 3H). 0.84 (d, J = 6.9 Hz, 3H). 

Example 4(28) 

5-[2-[2-(1-naphthyl)propanoylamlno]phenylmethyl]oxazol-4-carboxyllc acid 



TLC: Rf 0.26 (chloroform : methanol = 9 : 1);. 

NMR (DMSO-dg) : 5 13.1 (br. 1H). 9.69 (s, 1H), 8.27 (d, J = 8.0 Hz, 1H), 8.24 (s, 1H), 7.93 (dd, J = 8.0, 1.8 Hz, 1H), 
7.82 (d, J = 8.0 Hz, 1H). 7.60-7.45 (m, 4H), 7.29 (dd, J = 8.0, 1.2 Hz. 1H), 7.21 (m, 1H), 7,12 (m. 1H), 7.03 (dd, J = 
8.0. 1 .2 Hz, 1 H), 4.65 (q, J = 7.2 Hz. 1 H), 4.33 (d, J = 1 6.5 Hz, 1 H). 4.26 (d, J = 1 6.5 Hz, 1 H), 1 .56 (d, J = 7.2 Hz, 3H). 



[0141] 
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Example 4(29) 

2-[2-[2-[4-(2-phenylethylthio)phenyl]propanoylamino] phenylmethyl]benzolc acid 
[0142] 




TLC: Rf 0.45 (chloroform : methanol = 9 : 1); 

NMR (200 MHz, CDCI3) : 5 7.98-7.95 (m, 2H), 7,63 (s, 1H), 7.42-6.96 (m, 15H), 4.18 (d, J = 16.9 Hz, 1H), 4.16 (d, J= 
16.9 Hz, 1H), 3.60 (q, J = 7.2 Hz, 1H), 3.16-3.07 (m, 2H), 2.92-2.84 (m, 2H), 1.45 (d, J = 7.2 Hz, 3H). 

Example 4(30) 

2-[2-[3-methoxy-2-(1 -naphthyl)propanoylamino]phenyl methyljbenzoic acid 
[0143] 




TLC:Rf 0.65 (chloroform : methanol = 10:1); 

NMR (DMSO-de) : 6 9.77 (s, 1 H), 8.34 (d, J = 8.4 Hz. 1 H), 7.95 (d, J = 7.8 Hz, 1 H), 7.84 (d, J = 8.1 Hz, 1 H), 7.80-7.72 
(m. 1H), 7.66-7.40 (m, 5H), 7.36-7.21 (m, 2H), 7.17 (t, J = 7.2 Hz, 1H), 7.06 (t, J = 7.2 Hz, 1H), 6.93 (d, J = 7.2 Hz, 
1H). 6.88 (d, J = 7.2 Hz. 1H), 4.90 (dd. J = 9.0, 4.8 Hz, 1H), 4.27 (s, 2H). 4.00 (t, J = 9.0 Hz, 1 H). 3.63 (dd. J = 9.0, 4.8 
Hz. 1H). 3.29 (s, 3H). 
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Example 4(31) 

2-[4-ethoxy-2-[4-methy!-2-(1 -naphthyOpentanoyiamino] phenylmethyl]benzoic acid 
[0144] 




CH3 



TLC: Rf 0.58 (chloroform : methanol = 10 : 1); 

NMR (DMSO-dg) : 6 9.59 (s, 1 H), 8.34 (d, J = 8.4 Hz, 1 H), 7.96 (d, J = 8.4 Hz, 1 H), 7.83 (d, J = 7.8 Hz, 1 H) 7.76 (d, J 
= 6.9 Hz, 1H), 7.69-7.43 (m, 4H), 7.33-7.21 (m, 2H), 7.12 (s, 1H), 6.90 (d, J = 7.8 Hz, 1H), 6.84 (d, J = 7.2 Hz, 1H), 
6.70 (d, J = 8.4 Hz. 1 H), 4.65 (m, 1 H), 4.30 (d. J = 1 6.5 Hz, 1 H). 4.1 7 (d, J = 1 6.5 Hz, 1 H), 3.98 (q, J = 6.9 Hz. 1 H), 
1 .95 (m, 1 H), 1 .62-1 .40 (m, 2H). 1 .32 (t, J = 6.9 Hz, 3H), 0.96 (d, J = 6.0 Hz, 3H), 0.85 (d, J = 6.0 Hz, 3H). 

Example 4(32) 

2-[4-isopropyloxy-2-[4-methyl-2-(1 -naphthyl)pentanoyl amino]phenylmethyl]benzolc acid 
[0145] 




TLC: Rf 0.59 (chlorofomi : methanol =10:1); 

NMR (CDCI3) : 5 8.03 (d, J = 7.2 Hz, 1 H), 7.86-7.75 (m. 2H), 7.70-7.59 (m, 3H), 7.50-7.39 (m, 2H), 7.30-7.08 (m, 4H), 
6.92 (d. J = 8.4 Hz, 1H). 6.80 (d, J = 7.8 Hz, 1H), 6.58 (dd, J = 8.4, 2.4 Hz, 1H). 4.56 (m, 1H), 4.32 (t, J = 7.2 Hz, 1H), 
4,01 (d, J = 1 6.8 Hz, 1 H), 3.78 (d, J = 1 6.8 Hz, 1 H), 2.14 (m. 1 H), 1 .73 (m, 1 H). 1 .69 (m, 1 H). 1 .32 (d, J = 6.3 Hz, 6H), 
0,94 (d, J = 6.6 Hz, 3H), 0.88 (d, J = 6.6 Hz, 3H). 
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Example 4(33) 

5-[2-[4-methy!-2-(1 -naphthyl)pentanoylamjno]phenylmethyI] oxazol-4-carboxylic acid 
[0146] 




TLC: Rf 0.40 (chloroform : methanol = 9 : 1); 

NMR (CDCI3) : 5 8.31 (d, J=8.4 Hz, 1H), 8.08 (s, 1H), 7.89-7.65 (m, 4H), 7.60-7.40 (m, 4H), 7.28-7.18 (m, 2H), 7.05 
(t. J = 7.2 Hz, 1H), 4.62 (t, J = 7.8 Hz, 1H), 4.03 (d, J = 16 Hz, 1H), 3.92 (d, J = 16 Hz, 1H ), 2.36 (m, 1H), 1.92 (m. 
1 H), 1 .69 (m, 1 H), 1 .03 (d, J = 6.6 Hz, 3H), 0.98 (d, J = 6.6 Hz, 3H). 

Example 4(34) 

2-[4-methoxy-2-[4-methyl-2-(1 -naphthyl)pentanoylamlno] phenylmethyl]benzoic acid 
[0147] 




TLC: Rf 0.48 (chlorofomn : methanol =10:1); 

NMR (CDCI3) : 5 8.04 (d, J = 7.8 Hz, 1 H), 7.87 (d, J = 2.7 Hz, 1 H), 7.83-7.72 (m, 2H), 7.69-7.56. (m, 2H), 7.46 (m, 2H), 
7.30-7.1 7 (m, 3H). 7.11 (m, 1 H), 6.94 (d. J = 8.7 Hz, 1H), 6.80 (d, J = 7.8 Hz, 1H), 6.60 (dd, J = 8.4, 2.4 Hz, 1H),4.34 
(t, J = 7.2 Hz, 1H), 4.03 (d, J = 16.8 Hz. 1H), 3.81 (s, 3H), 3.79 (d, J = 16.8 Hz, 1H),2.14 (m, 1H), 1.72 (m. 1H), 1.60 
(m, 1H), 0.95 (d, J = 6.3 Hz. 3H), 0.88 (d, J = 6.3 Hz, 3H). 
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Example 5 

2-[2-[2-[4-[2-(pyridin-2-yl)ethoxy]phenyl]propanoylamino] phenylmethyl]ben2oic acid 
[0148] 




TLC: Rf 0.45 (chloroform : methanol = 9:1); 

NMR (CDCI3) : 6 8.67 (d, J = 4.5 Hz, 1H), 8.26 (dd, J = 6.0, 3.3 Hz, 1H). 8.20 (d, J = 8.1 Hz, 1H), 7.81 (dt, J = 1.5 Hz, 
1H). 7.40-7.28 (m, 5H), 7.10-7.07 (m, 2H), 6.86-6.77 (m, 5H), 6.67 (dd, J = 5.4, 3.6 Hz, 1H), 4.48 (t, J = 6.9 Hz, 2H), 
4.04 (s. 2H), 3.52-3.40 (m, 3H), 1 .39 (d. J = 7.2 Hz, 3H). 

Example 5(1) 

2-[2-[2-[4-[2-(pyridln-4-yl)ethoxy]phenyl]propanoylamlno] phenylmethyl]benzoic acid 
[0149] 




TLC: Rf 0.35 (chloroform : methanol = 9:1); 

NMR (200 MHz, CDCI3) : 5 8.70 (s, 1H). 8.57 (brs, 1H), 8.11 (d, J = 8.0 Hz, 1H), 7.99 (dd, J = 6.1 Hz. 1H), 7.41-7.01 
(m, 11H), 6.68 (d. J = 8.8 Hz. 2H), 4.46 (d, J = 16.1 Hz, 1H), 4.20 (t, J = 6.2 Hz. 2H), 4.11 (d, J = 16.1 Hz, 1H), 3.62 
(q. J = 7.0 Hz, 1 H), 3.08 (t, J = 6.2 Hz, 2H), 1 .34 (d, J = 7.0 Hz, 3H), 
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Example 5(2) 

2-[4-cyano-2-(4-methyl-2-phenylpentanoylamino)phenyl methyljbenzolc acid 
[0150] 




TLC: Rf 0.34 (chloroform : methanol = 9 : 1); 

NMR (CDCI3) : 5 8.47 (s, 1H), 8.20 (s, 1H), 7.97 (brd, J = 6.9 Hz, 1H), 7.43 (dt, J = 7.8 Hz, 1.8 Hz, 1H), 7.36-7.14 (m, 
8H), 7.03 (d, J = 7.8 Hz, 1H). 4.21 (s, 2H), 3.57 (t, J = 7.8 Hz, 1H), 2.10-1.30 (m. 3H), 0.86 (d, J = 6.6 Hz, 3H), 0.85 
(d, J = 6.6 Hz. 3H). 

Example 5(3) 

2-[2-[2-(4-pentylphenyl)propanoylamino]phenylmethyl] benzoic acic 
[0151] 




TLC: Rf 0.39 (chlorofonn : methanol =19:1); 

NMR (CDCI3) : 6 8.01 (d, J = 7.8 Hz, 1 H), 7.96 (d, J = 7.8 Hz. 1 H), 7.50 (bs, 1 H), 7.44-7.20 (m, 3H), 7.1 1 -6.93 (m, 7H), 
4.1 6 (d, J = 1 7 Hz, 1 H), 4.1 2 (d, J = 1 7 Hz, 1 H), 3.61 (q, J = 7,2 Hz, 1 H), 2.51 (m, 2H), 1 .47 (d, J = 7.2 Hz, 3H), 1 .62-1 .1 9 
(m. 6H), 0.86 (t. J = 6.9 Hz, 3H). 

[Fomriulation Example] 

Fomriulatlon Example 1 

[0152] The following components were admixed by conventional techniques and punched out to give 100 tablets 
each containing 5 mg of active ingredient. 
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• 2-[2-[2-(1-naphthyl)propanoylamino]phenylmethyl]benzolc acid 


500 mg 


•calcium carboxymethylcellulose 


200 mg 


-magnesium stearate 


100 mg 


•microcrystalline cellulose 


9.2 g 



Claims 

1 . A benzoic acid derivative of fomnula (I) 
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and (2 



are each independently, C3~7 carbocyclic ring or membered heterocyclic ring containing nitrogen, sulfur and/ 
or oxygen atom, 

D is C1 -4 alkylene, oxygen or sulfur atom, 
G is oxygen or sulfur, 

E is a bond, oxygen, sulfur, C1-4 alkylene, C1-4 alkyloxy or C1-4 oxyalkyi, 

is hydroxy, -OR^ or -NR^OR"'^ wherein R9 is C1-6 alkyi, and R^o and R"i"i are each independently, hydrogen 
atom or C1 -6 alkyI, R2 and R3 are each independently, C1 -4 alkyl, C1 -4 alkoxy, halogen atom, trihalomethyl, cyano 
or nitro, 

R^ is hydrogen or C1-6 alkyl, 

R5 is a bond, C1 -6 alkylene, C1 -6 alkylene substituted with C1 -4 alkoxy, or C3-5 cycloalkylene, 

R6 is C5— 15 carbocyclic ring or 5-15 membered heterocyclic ring containing nitrogen, sulfur and/or oxygen, 

R7 is hydrogen, C1-8 alkyl, C5--7 carbocyclic ring or 5-1 5 membered heterocyclic ring containing nitrogen, sulfur 

and/or oxygen, 

m and n are each independently, 0, 1 , 2 or 3. 

The rings represented by R^ and R^ may be substituted with C1-4 alkyl, C1 -4 alkoxy, halogen, trihalomethyl, nitro, 
cyano or oxo, 

with proviso that 2-[2-(benzoylamino)phenylmethyl]benzolc acid is excluded, 
or a non -toxic salt thereof. 

2. The benzoic acid derivative according to claim 1, wherein A is benzene ring, pyridine ring, thiophene ring or cy- 
clohexane ring, or a non-toxic salt thereof. 

3. The benzoic acid derivative according to claim 1, wherein B is benzene ring, pyridine ring, thiophene ring or cy- 
clohexane ring, or a non-toxic salt thereof. 

4. The benzoic acid derivative according to claim 1 , wherein D is methylene, or a non-toxic salt thereof. 
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5. The benzoic acid derivative according to claim 1 , wherein D is oxygen atom, or a non-toxic sait thereof. 

6. The benzoic acid derivative according to claim 1 , wherein D is sulfur atom, or a non-toxic salt thereof. 

7. The benzoic acid derivative according to claim 1 , wherein Is a bond, or a non-toxic salt thereof. 

8. The benzoic acid derivative according to claim 1 , wherein is branched C1 S alkylene, or a non-toxic salt thereof. 

9. The benzoic acid derivative according to claim 1 , wherein RS Is C3— 5 cycloalkylene, or a non-toxic salt thereof. 

10. The benzoic acid derivative according to claim 1, wherein -R^-E-R^ is optionally substituted naphthyl, diphenyt, 
phenyl, tetrahydroqulnolyl, benzyloxyphenyl, phenylfuryl orfluorenyl, or a non-toxic salt thereof. 

11 . The benzoic acid derivative according to claim 1 , which is selected from 

(1) 2-[5-chloro-2-[2-(1-naphthyl)propanoylamino]phenyl methyljbenzolc acid, 

(2) 2-[2-[2-(1-naphthyl)propanoylamino]phenylmethyl] benzoic acid, 

(3) 2-[2-[2-(2-naphthyl)propanoylamino]phenylmethyl] benzoic acid, 

(4) 2-[2-[2-(4-pentyfphenyl)propanoylamino]phenylthio] benzoic acid, 

(5) 2-[2-[2-(4-blphenyl)propanoylamino]phenylmethyl] benzoic acid, 

(6) 2-[2-[2-(1 ,2,3,4-tetrahydroquinolln-1-yl)propanoyl amino]phenylmethyl]benzoic acid, 

(7) 2-[3-chloro-2-[2-(1-naphthyl)propanoylamino]phenyl methyl]benzoic acid, 

(8) 2-[5-methoxy-2-[2-(1-naphthyt)propanoylamino]phenyl methyl]benzoic acid, 

(9) 2-[2-[2-(1-naphthyl)acetylamino]phenylmethyl]benzoic acid, 

(10) 2-[2-[2-(1-naphthyl)carbonylamino]phenylmethyl] benzoic acid, 

(11) 2-[3-methoxy-2-[2-(1-naphthyl)propanoylamino]phenyl methyl]benzoic acid, 

(12) 2-[4-methoxy-2-[2-(1-naphthyl)propanoylamino]phenyl methyl]benzoic acid, 

(13) 2-[4-chloro-2-[2-(1-naphthyl)propanoylamino]phenyl methyljbenzolc acid, 

(14) 2-[6-chloro-2-[2-(1-naphthyl)propanoylamino]phenyl methyljbenzoic acid, 

(15) 2-[6-methoxy-2-[2-(1 -naphthyl)propanoylamino]phenyl methyljbenzolc acid, 

(16) 2-[4-[2-(1 -naphthyl)propanoylamino]pyridin-3-yl methyl]benzoic acid, 

(17) 2-[2-[2-(1-naphthyl)propanoylamino]phenoxy]benzoic acid, 

(18) 3-[2-[2-(1-naphthyl)propanoylamino]phenylmethyl] thiophen-2-carboxylic acid, 

(19) (dl)-trans-2-[2-[2-(1-naphthyl)propanoylamlno]phenyl methyl]cyclohexanecari30xyllc acid, 

(20) 2-[4-fluoro-2-[2-(1-naphthyl)propanoylamino]phenyl methyljbenzolc acid, 

(21) 2-[4-trifluoromethyl-2-[2-(1-naphthyl)propanoyl amlno]phenylmethyl]benzoic acid, 

(22) 2-[4-methyl-2-[2-(1-naphthyl)propanoylamino]phenyl methyljbenzoic acid, 

(23) (dl)-trans-2-[2-(2-phenylcyclopropylcarbonylamino) phenylmethyl]benzoic acid, 

(24) 2-[2-[2-(4-benzyloxyphenyl)acetylamino]phenylmethyl] benzoic acid, 

(25) 2-[2-(9-oxofluoren-4-ylcart3onylamlno)phenylmethyl] benzoic acid, 

(26) 2-[2-[5-(4-chlorophenyl)-2-methylfuran-3-ylcarbonyl amino]phenylmethyl]benzoic acid, 

(27) 2-[3-[2-(1-naphthyl)propanoyIamino]pyridin-2-yl methyljbenzoic acid, 

(28) 2-[4-cyano-2-[2-(1-naphthyl)propanoylaminoJphenyl methyljbenzoic acid, 

(29) 4-[2-[2-(1-naphthyl)propanoylamlnoJphenylmethylJ nicotinic acid, 

(30) 2-[2-[2-(1-naphthyl)propanoylaminoJphenylmethylJ nicotinic acid, 

(31) 2-[3-[2-(1-naphthyl)propanoylamlno]pyridin-4-yl methyljbenzoic acid, 

or a methyl ester thereof or a non-toxic salt thereof. 

12. The benzoic acid according to claim 1 , which is selected from 

(1) 2-[4-cyano-2-[4-methyl-2-(1-naphthyl)pentanoylaminoJ phenylmethyljbenzoic acid, 

(2) 2-[2-[2-(4-benzyloxyphenyl)propanoylaminoJphenyl methyljbenzolc acid, 

(3) 2-[2-[2-(3-benzyloxyphenyl)propanoylaminoJphenyl methyljbenzoic acid, 

(4) 2-[2-[2-(1-naphthy!)butanoylaminoJphenylmethylJ benzoic acid, 

(5) 2-[2-[2-(1-naphthyl)pentanoylamino]phenylmethylJ benzoic acid, 

(6) 2-[2-[3-methyl-2-(1-naphthyl)butanoylaminolphenyl methyljbenzoic acid, 

(7) 2-[2-[2-(1 ,V-biphenyl-2-yl)propanoylaminoJphenyl methyljbenzoic acid, 



59 



EP 1 258 473 A1 



(8) 2-[2-[2-(1 ,1'-biphenyl-3-yl)propanoylamino]phenyl methyl]benzoic acid, 

(9) 2-[2-[2-(4-phenoxyphenyi)propanoylamino]phenyl methyl]benzoic acid, 

(1 0) 2-[2-[2-[4-(2-phenylethoxy)phenyl]propanoy)amino]phenylmethyl]benzoic acid, 

(11) 2-[2-[2'[4-(3-phenylpropoxy)phenyl]propanoylamino] phenylmethyl]ben2olc acid, 

(12) 2-[2-[2-methoxy-2-(1-naphthyl)acetylamino]phenyl methyl]ben2oic acid, 

(13) 2-[2-[2-(4-isobutylphenyl)propanoylamino]phenyl methyl]benzoic acid, 

(14) 2-[2-[4-methyl-2-(1-naphthyl)pentanoylamino]phenyl methyl]benzolc acid, 

(15) 2-[2-[2-(1 -naphthy!)hexanoylamino]phenylnnethyl]benzoic acid, 

(16) 2-[2-[2-[4-(4-phenylbutoxy)phenyl]propanoylamino] phenylmethyl]benzoic acid, 

(17) 2«[2-[2(R)-(1-naphthyl)propanoylamino]phenyinnethyl] benzoic acid, 

(18) 2-[2-[2(S)-(1-naphthyl)propanoylamino]phenyImethyl] benzoic acid, 

(19) 2-[4-cyano-2-[4-methyi-2-(1-naphthyl)pentanoylamino] phenyInnethyl]benzoic acid, 

(20) 2-[2-[2-etlioxy-2-(1-naplithyl)acetylamino]phenylmethyl] benzoic acid, 

(21) 2-[2-[2-(1-naplithyl)heptanoylamino]phenylmethyl] benzoic acid, 

(22) 2-[2-[4,4-dimethyl-2-(1-naphthyl)pentanoylamino] phenylmethyl]ben2oic acid, 

(23) 2-[2-[2-[4-(3-phenylpropyl)phenyl]propanoylamino] phenylmethyl]benzoic acid, 

(24) 2-[2-[2-(quinolln-5-yl)propanoylannino]phenylmethyl] benzoic acid. 

(25) 2-[2-[2-[4-[2-(3-pyridyl)etlioxy]plienyl]propanoyl amino]phenylmetliyl]benzoic acid, 

(26) 2-[2-[2-[4-(2-phenoxyethyl)phenyl]propanoylamlno] phenyImethyl]benzoic acid, 

(27) 2-[2-[4-metlioxy-2-(1 -naphthyl)butanoylamino]phenyl methyl]benzoic acid, 

(28) 2-[2-[5-methyl-2-(1-naphthyl)hexanoylamino]phenyl methyl]benzoic acid, 

(29) 5-[2-[2-(1-naphthyl)propanoylanriino]phenylnnethyl] oxazol-4-carboxylic acid, 

(30) 2-[2-[2-[4-(2-phenylethyltliio)phenyl]propanoyl annino]plienylmethyl]benzoic acid, 

(31) 2-[2-[3-methoxy-2-(1-naphthyl)propanoylamino]phenyl metliyl]benzoic acid, 

(32) 2-[4-ethoxy-2-[4-nnethyl-2-(1-naphthyl)pentanoyl amino]phenylmethyl]benzoic acid, 

(33) 2-[4-isopropyloxy-2-[4-methyl-2-(1 -naphthyl) pentanoylamino]phenylmethyl]benzoic acid, 

(34) 5-[2-[4-metliyl-2-(1-naphthyl)pentanoylamino]phenyl methyl]oxazol-4-carboxylic acid, 

(35) 2-[4-methoxy-2-[4-nnetliyl-2-(1-naphthyl)pentanoyl amino]plienylnnethyl]benzoic acid, 

(36) 2-[2-[2-[4-[2-(pyridin-2-yl)ethoxy]phenyl]propanoyl amino]phenylmethyl]benzolc acid, 

(37) 2-[2-[2-[4-[2-(pyridin-4-yl)ethoxy]phenyl]propanoyl amino]phenylmethyl]benzoic acid, 

(38) 2-[4-cyano-2-(4-methyl-2-phenylpentanoylamino)phenyl methyl]benzoic acid, 

(39) 2-[2-[2-(4-pentylphenyl)propanoyiamino]phenylnnethyl] benzoic acid, 

or a methyl ester thereof or a non-toxic salt thereof. 
13. A process for the preparation of a benzoic acid derivative of formula (la) 



, wherein all symbols have the same meaning as above, characterized by subjecting to hydrolysis under alkaline 
conditions the compound of formula (lb) 
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, wherein R^^ is C1 -6 alky I and the other symbols have the same meanings as defined in claim 1 . 
14. A process for the preparation of benzoic acid derivative of fomnula (Ic) 




, wherein all symbols have the same meaning as defined in claim 1 , characterized by subjecting to amidation 
reaction the compound of fomiula (la) 




, wherein all symbols have the same meaning as defined in claim 1 , and the compound of formula 

HNR^°R^^ (II) 

, wherein all symbols have the same meaning as defined in claim 1 . 
15. A process for the preparation of the benzoic acid of fomnula (lb) 
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(R')n 




COOR^° 



(lb) 



15 



, wherein R^o is C1 -6 alkyi and the other symbols have the same meaning as defined in claim 1 , characterized 
by subjecting to a reaction the compound of formula (III) 
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COR 



20 



(III) 



, Wherein all symbols have the same meaning as defined in claim 1 , and the compound of fonnula (IV) 

G 



HO" 



(IV) 



, wherein all symbols have the same meaning as defined in claim 1 . 

16. A pharmaceutical agent comprising the benzoic acid derivative of formula (I) described in claim 1 or a non-toxic 
salt thereof as active ingredient, 

17. An EP4 receptor antagonist comprising the benzoic acid derivative of formula (I) described in claim 1 or a non- 
toxic salt thereof as active ingredient. 

18. An agent for the treatment and/or prophylaxis of bone diseases, cancer, systemic granuloma, immunological dis- 
eases, allergy, atopy, asthma, gumboil, gingivitis, periodontitis, neurocyte death, Alzheimer's diseases, lungs injury, 
pulmopathy, acute hepatitis, nephritis, myocardial ischemia, Kawasaki disease, ambustion, ulcerative colitis, 
Crohn's disease, multiple organ failure, sleeping disorder, platelet aggregation, etc., comprising the benzoic acid 
derivative of formula (I) described in claim 1 or a non-toxic salt thereof as active ingredient. 
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